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1 . 0 . 0.0 
1 ,«. 0,8 
1.8 

l,ft 
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1.1 

1.0.1 

1 . 0,1 

1 > 

l.lo.l 

l.lo.l 

1.11 

1.1% 

1.10 

1.18 
l.lo.l 
1 ,lft,l 

1.10 




f^ra *j#r 

<ifc*r<pmFT iw?ro«j 


(Environmental Chemistry) i-i lb- 


ffiran i 

^TFfR % 

OF! 

§ sr^l 3 ok S 

<l«tc«l« 1 

^3J 11 

'4ut«rd!^l ^ 11 

^ 11 

’ftPT O RT 3 ^ *HPT 1.8 

3TJTr*f *tim ^ 18 

JfSl-Ml 18 

R-4? C^tO ^2# Hr 

i3 W* CSTFTRJ tfTPT R-^ '5TR IV 

'<FO< *TF*T Oo 

<31=^ UlC^ Ft&jFo Oo 

^ oi 

OfH'&k ''Sl-f^i^i < T' , '£<p ’^FTR^-'Sfj’ic^l'^ ^f5J 

oy^ <w<i *tfiwis] fe&jfvsfl ^ms\ oo 

*ro oo 

©I^W* 3fUf*PP OO 

SlPElOTTRiW 88 

?TT*i5T 88 

88 

88 

8fr 

w JK^l 5I^f ^3 

^1 vs> ' ? T^f 80 
IjlG^ifl ifteotipn ^iwi 85b 

li^oG^s ^S^«f <?W 
lfe“t%ST fipifl fto 

*m *fm gram fro 

^pf[7^j tot 4ig*ti£*| RQrji ftk 

■SJlf^E f*K3[*r= ft(b 

f*rc?R upfai © ^rsr *j5i oo 

HR HtPTtf IfaPT 08 

IsF^WgoR - ©0 


CFC 4H$T5T 0 ^ 1o 


■iife? © gf®^i?i ii 

; G^tC^I <iI fi lW?r ^f^HE 

^m\ ftOT 18 

^ 1© 

15& 

ilflO '6 ’ra Ol 





1.11.1 

f^rirr ^nfe 

b-e 

1.11.1 


b-o 

l.lbr 




^bT (pH, DO. BOD. COD. TDS) 


1.10.1 


Ms 

l.lo.l 

>tww>l 'STFTPf^ 

)r1 

1,10,0 

nfe pK 

00 

1.10 .8 

aff^o -ofttcsH (DO) 

00 

l.lbr .£ 

Sffl =TPn#!^ biftiwi (BOD) 

Ofo 

1.10.0 

^r™i^ 'Slftitw (COD) 

bo 

1.10.1 

Itftc® (g^T (TDS) 

5bl 

1.10 


5»0 

1.10.1 


5bO 

l.lo.l 

^ffe ^g>i< sfWi^ 

lol 

1.11 

an^fe'V ^1 



TJS1 <5 

lol 

1.11.1 


lol 

1.11.1 

_c . ( yr 

Itrlfl k i5^ 

loO 

1.11.0 

^njW?£Joi^ 

lo8 

1.11,1 

’5TpfiT*J®y^ s f ^'Q’fTRT ■^Bl e 1 

lo^ 

1.11.1 

o# (As, Cr. Pb. Cd) 



^ ^8TIH 8foH 

loO 

1.10.1 

a^G v ^f St^lUGOH 

llo 

1.10.1 

fe*fa *rf ^ 

111 

1.10.0 




^3l<r+t<5 

111 

1.10.8 




ciW®r 

HO 



lift 



no 

wra * 

^Sf<5 [flfisw 8o( 



(Organic Chemistiy) 


^Prs] ^ iwr 

m 

1.1 


llo 

1.1 


llo 

1.0 

whpft 

118 

1,8 

fW^f?F ^T5f ; Fefato 



cter<i G^lc^ G3t*t i&i^> 

no 

l.ft 

^5t? ( HIV4^ 

in 

l.ft.1 

?®fl GytC ? B ^Ips fegf kiwi's 



^3f 

in 

1.0 

-<3 vfl? EJ^RTCOVt 

IftO 

1.1 

Pwflf? 



^TSIRS^ (?CT *3? ^RT^p 



© 

100 

1> 

■aulGfllG*lIwq» 

111 
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o<o tgR r<Qm fw c$h™ csim^ ^ 

Oo.^ wsr^t^wfer^r ivs 

Oo,'® fTOW ibr^ 

^*o t 8 ^ fafolTH #ltot 

filial }bb 

OW ^i faffFfifc (Mm ftfOTT ifc® 

*.*>.« ^mfoiTpfS* cstetsr w*pm fafa*n s&e 

0*8 ^lIMlCUlt^ bhH 

«<5i0lf^ C%*r alfefpiw ik* 

^ Rftnil a o a 

oa^ wfin aiferw^np^ ^ 

^TPCTST 5lo& 

'flOFlft^ AH 

A.H.'® AH 

A.H.8 ^I1*i«45*r AiS 

A,H,£ , «iJtflT?*t Afl 5 ^* AAi> 

&>§Jb *IJ1*1C«M**1 AAfr 

^B®r A®8 

OA> ^ 

OA.fr WP A8 q 

OOo A88 

OO* A8lr 

OOA wfc $<to 

OA.H wwitw $<t$ 

o® qHsift** ■ ^r#H’ Tffi34 

(-0H. -X, -CHOj >CCX -COOH) 

^w^Rpt *jffor h# 

08 ^tf ^ ('OH. ^)c = 0 1 1 WWt 

IR Spectroscopic ^jf'O A<?fr 

a. H i J|f»rifiH ajsfe s ■*M^f3> Riferr 

A. HA <JF&\ £1% « 'Hr'a^ili falisil A 1 ^ 

O^i ^l?(StfS5ilfi*i £!¥% ■S nmlfl 

A.HA 2, 4, 6- jjft^ fflr *T T.N.T ^ 

A.AM £fi1% 'S AM 

A.H.8 ^JTRrlftbN*! '3 AM 

OO taw OTtTO^W gT fi ■-r^^ c r 

*FKTCW : 4gft<FT kbb 

a. ha o *r*n3^OT 

■^icssf A^fr 

A.Mr 4HAlfi^ ;T^W%^TSf ; ?Sr^ (MM 

f^TT A'bifc 

A.ifr *f Pfm 3 Sffpsftffi ASo 

A.Ao -G *lfawwr fafelT AA^ 

$aoa *tPii!W««r RQmi 

kA&A *j3W«W ftfeT 

^TSM ^*$£5 3T?C^T»f r^vb W ^o 

■^:*f C^t 7 ^ ^.b'^. 

e ^ii^|[sr<p CTOJ <SlPfiI f^T ^VO 

Pl^l^lfl "^10 : 

?gfiwr « ^pgpwr 

^f*Jt <® ■of^RtJT %fr(t 

nrnv?f*\ $)rto 

Clb-^ 


t%^?F 


« *ifipim® ^rt^H [f^tfej® 8o] 



(Quantitative Chemistry) ^S> 1 -afl-b- 


ffw 'Slwr^r 



^TPTT^f ^ 1 ^f*tr ^3 ^iK.^t^ OTFrUT -3ii sj>o*h 


a* 

^tsrt^W ^ftw=r ^?TF 



ana«i'fs^?r 


'5.'® 





#b<t 

: ^fTOT? : W3R]W 



^ ^TTHT^ 


: wnifl xM^iidiifla^r sn% 



WWlfifSt^ ^i 9 tlW 

^00 

V.^A 

C^MlfijbC^ (ppm) tfloc^ 


«.S 

^TR^lflRP ; 4^4 Wl 

OO'b 


Sp*r5(*T f^f^RJT 

\S 01 b 





i)j7vij-" 5 ^fEf £f*ji(pf 



WRFf-f^WRT^T Rliiil 


w.bA 

WHT^f 

t&Q 

v.bA 

iWjs 5 !' 

‘O^'b 

o.^.« 



«Js .8 

^W5I 



rr 



J S?TW c f ^^Tf? »ii^!C<ij 













'O'fiib 


^I'ST ; <)K^ 1-9 



filisira fq*i_ 

OO <\ 

0,>10 

RsFt^f?r "^Sr : ’ajt^ow 



^'«ti«i ^pts ^Piwn j& f%irr e r 

Wb- 

'o.ifi.i 

: ®T?R*ftWiM u|$S |C [W 



a^c^f feprR ^t\9<r ' s tffl^i e t Prfif 

'SSo 


f^m^Nr : 0 01 M KMhOj 

<])<i^i'g 'ararhl *M*Jtei1<i 



FeSOa ^fS^TR M?r 

08^b 


ft v fc.¥l R*j|5i 



Wf? ^731? 4t^^ra 

OSlr 

UA<\A 

Atomic Absorption 



f%7Tfi ^ iM \^r4lR& 

■3£1 

VA<\A 

UV- visible spectroscopy 'af^t| c tW 



^ 51 31ft 


'S.bH.'S 

HPLC (High Performance Liquid Chromatography) 


dft ^?lft 



GC ^ ftlSlWH ^r5|ft 

^tfS 



ot?e 



VQb 
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<$t 

'smjbt 8 

w] 



(Electro Chemistry) oc-fn - 

8 «^ 




BA 

<3 i£|* 

V'bo 

BA 

*n^r 3 'oM^srcsra ^r#r 

'd'b* 

8,0 



B.®A 



8 .«.% 

*RBfU5 (F) «uto©Mla&l ^T\^JT (N) ^ 


tpndipw «rr*fT??nj mw 


8.8 

«wifiw : f^a^r 




O^fcr 

8 ,fr 

2j^5j 



^ffefT'T W?r 

OHo 

S.h 

£RB iS i? [ffUjf£. Jp B 



^TOOT tRF^ff WWW ' P W 

®°ib 

8 .S 

^tf3RT®t?T PiPrsr 

®<{)r 

8 „br 


iflfcro 

S.fc 

wm ® f^m 

^tr 8 

8 .io 

'Oli'iwfl 3 ^nW«?<g ftfiisr 

®)rb 

BA1 

RedOx fifinfl, 'S CW 

®VV 

BA1A 

Red- Ox f^&¥T 

®\r\r 

BA1A 

^pih vfytm 

®)rh 

SA1.® 


' 0 S &1 

SAl.S 

c^r? 


BA1,G 


®bS 

BA* 

m. mM fe *pfs£ 

®b8 

BA*A 

^sm ^ 

®bB 

SA*A 

fiwi *n^8j *l3WiH 


SA*.® 

wr 

®b* 

BA*,S 

*ttw cw 


wr f^OT ^ »ifiF jrujt?- jp»nf 

So o 

BA® 

«^!i fl 47 fffWMtf 

So® 

BAB 


Bo<b 

BAG 




3T*n#Rs 

Boh 

BA h 




<zm ^W4dal*TT5S^ '3 ^Timrfe 

8 on 

8 Ah A 




\^fe. ^PTRpR* 

80 S 

B AM 




c=m ^r fln*i«fwp <?m 

8 io 

8 , 




HWT ^fT^T 


S.VS 

%FTC#PT (C^S" (7tT?^Sr ^3 ftfefR') 



W&fe ’l^, ^OTT^f ^‘<; [rfbiST £ffen 

SI* 

BABA 

%fJ^r (c®rs yBlMfc) mPilw ni*r 



'^ r f^ r Sf*n15T Is»iw arfaprrT 

21* 

BABA 

(ftfSwrsr) ^nttf«i'«i 



«pha:“llf»i -5'T5 isoiw Sffap^T 

21® 



t^?r 


BAh 




3 'Srgf^tfT 

8 12 

8 Ab 

<fcsi«i 'Q ^£ 1 ^ fitottw 

BIG 

BAbA J0*fPK 

BIG 

^ra®t si<*>taMw 

8 iS 

8,^0 

^IPT ^iiic-il'^ WW 3 *ftaw«f ?M 

fi^o 

8 ^o + i ^pf Bjjrc-wj, ^rwr 

8^0 

8 .^ TOT WW 

B** 

BA1 

?E^5& : R«*i ifCPf TO £ fifcfl B** 

BA* 

^WaicerH ^CPT 

aw 

BA® 

pH fwSlMH TfTOT C^R7Tr 



pH iVfHW C^PT 

aw 



8 *b- 


’airlift 

aw 

'swrftr ff 3-htiM [t^ftii® ^ff] 


(Economical Chemistry) 8 >!W>- 8 I l'!} 


^fWF € 

B®® 

<tA 

^** 11 WC - !? EjF^fW flJFT 



’nrOTi ^nF?R $ 

S®B 

<tA 

^R^llwc^RI w^rr e^ii, ^Rfa ^OH e 

&®H 

QAA 

"^PTT Cfcn 

80 S 

(tAA 

i|R ^ ?TW^ 

S®b 

Q.® 

^TTf^ Ci£jf^C'S | 



f*TOM wm 

B®b 

e .8 

fefRWT'tJ ^TBF Pt?F ^fSfifa 888 

Q.Q 




3 I>iot5 

88 S 

Q.<tA 

^MT ^' p nw?R? 

88 S 

Q.<tA 

t^muH 

88 tr 

Q.G.® 

f^Rnfw ^.■^fT'rOT 

BBb 

(tA.B 


BGo 

QA.Q 


BG* 

<t.h 

FTW <iBT 

8 G® 

<tA 

f^t^yij, 5S!*ral t FJ¥^t, 



8 ^5lfc ^TT 

BGB 

(2> 

fea*! aj'wk^l^ 



^f' i Tf^? fRiPi 

2Gb 

<t,b 

^twtlPi? yr life 

8 tfS 

QAo 

^rra^r, 'Siii^fiiftrmt, ^n?r. ^ 



t’T"^ <s aife 1 fentOTf 8 * 1 ) 1 % 

8 t?b 

QAl 

Jlt^r ■5TP ® ' p tQc^*f C^Oif W^?*T 



w t tf+m 




8^0 

QA* 

fwi#? C^Tt®TRT ^ 




8 ^ 

GA® 


Bhh 

GAB 

^JfC^I ^(flj^iiflT 6 ^Jit'll 'JOTT 

8 \bS 

GAG 

^IWJ, h jm 

8 ^ 

GAh 

’fPI^ TT^ff^ ^<j %] ® 

^1 t£*ft C^E“ 

8 S^ 

GA*\ 

^i[lT«pii*i WRRT 

BH* 



8 S<t 


^frT%# 

8 S^ 
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« ^rg<r fen 


: ioo 


^ftir tot ^ *w jRt «mitw tot ^ ^ ' 


^'T : 

• «ftrr ^!j»r 37P “Bt^t (to *rwr mt «*Mid£( 3T3<r w*ti *<f ^ ' 

• frfl> 3*r WR; <frfl> Sf^JP ^n fe® ^ 1 

• ^f=r##r 2TS sfWW; 

• af^f& ^prfH-!jpS?t TOioW <*Ml>R 33* **** * 1 
?R5fe TO : 

y ^afe-W : &Tt® x P 'SPFTt Wm4TO*t ^CJi-iiIwtw'H W1 ’WWH : Ob 

/ « vw wuhi wip w ** a <*m tfc « ww i if* w 3 ™** T w *pt : *w 

/ ^yr^rPT^ ^=iw^t ^ r j=i yT B f^ : n.® x * = o<t 
/ cSte^fw : ® ^ 
s 

1%.5 : gf^f* -^tfr^F ■^wvr^iK^fr 'smfTrsr i 


^ K 

wm 


•s^jiT ^l^WsI '3ti'qi^|*H<i*i3t 


wpn? f*rfo^ ■*t?T i t ^ 
■q ^t<f? ^ncsr it ftN 
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*rf?TWf ^TtTI*T 

Environmental Chemistry 


'gfTOT {Introduction) 





*W*rei^ 


^ 1* wra iftwt t m. *mpt, ira* ^ ^ ^ 

4 i ^ srmi^F #*i ^iwa 35 <* 5Wra ^ ^ ^ ^ ' T ^ jy, 

ZL t» 3T ^f WWW CTa TO «TO* g* 

3ra^Tt « sifoara W « at#*!® «>"*' l( -« v, ^ c<, ‘ 1 ^ ^ 1 ^ 

^ppt ^trk sp^fe ^1 to l^fiwi&m | t I ffl , iW i ® s,£, ' i| f* ctotsos 

« SP5R, 




F 

J 9 


firaf^tp gT (Learning Outcomes) 
10 ^vTTrrfCf , aiwn s !t»T^ 

?& $*l]irH*I^Mtf *IH^ » 

* G ^ « wfluiw'l* 

‘SM^T gl ST5?J w® « ™«_i 

^fi^r/cfr-^OT, ^mWTRST, ^**3* 

■it^ajfWU wP^Ji W*n T&tus *iw& t 
A *5*31*1" <£i^ ’ET^fcr TJU *tfNR W** ^C® ^1^ 1 

ft sfllOTS ?ffFEy^ %l^st feFac* ' F tf%*t1% : *fTN]T^^ 1 
p ^3tiw*f -niPT g ^ntc 3 *? *tr^r *mM i 
jj> ^TWt ^ 5INTT "rare *f TCW 1 

» « wiwi *trr*T ftftOTwre 

sfiSTpst ^JNIT 'Q'<V& ^WCT i 

J> ^gpfti?53 'SfiRI £1 (jM G *JT^^ *w£(JaHfln 

fe^-tsr *mx i 

» cn^ is^pm ^nijptstn ftp *mm « lap ti^sf 

«mTC® °lHt^ 1 


p CFC 3P5ra 4 G «C«H«# ^^TNJT^TC® 1 

p ^f5^-^t w ^raf™?re ^ ttwh 1 

» ^TC^-*5l^ ^ ^T?m 'G il^ 

JiftWT ^ JTTOPtf M ’=T1^TT 3T*ftf ®flTO » 

> : g^ T r it^ft ^fp<(t 1 

9 fifa *#*? %*& t£tir*f « 1 

% -mt^ G3tt5n?ra f^5^p5t^ *?f®T 1 

B fwi^r G ^flP ■*Mtt I 

^ c*ph ^ ^ few ^cs stlw* 

^ «nftw ^ G W W«UT I 

» ^r*jw?i «if^ *ji? w ^ ^ 

1 ^ 

P ij^5 ^lifit^ t ,^ ^ G C^H*T 

^tt?® ' r tT^W t 


^K^nr {Key Words) : * ’RR’^ ^TTOSIT ► JrsreT% BWT > ^W Ws% C^IT > 5Rir% ^ 

ismrat > esrwggW >^Tt^w > lpg > cng > ^ * cfc > p h >do >bod »cod >_Ha^j)j_ 
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* 


?PTTTT=r : Hifer *131 



t5’ 9 n*i1*T (Components of Atmosphere) 


an? 500 km *|tFS ?igsre®T i 'at? f-'jfr W atm 1600 km ?11%r 

^jmrr sjPiftas ftt? i umim^r ?w? ■an^w a mr^t? wt mw msg® stnp* \ a f?*iM 
nrr% * m rc<fe omf «? arm 5.5 * to” t? i mg? ’tftc’W c?f*r i f-tjfr *st® $*rc?m ftt# 
?m?$ arw i gigsrat^r imt? ?fg? *i«<mi so w? c^rc? 5 5.5 km «e&mi? ?t?i ®n^ 

99 stw so km ?t*fj i sra afm ft.fir. 3»«t g1%? mw me? aim 6.5°c mr»mw? 
JEPT ?tS i 

?ig fef wf i mg? $amm fw« mtsSmsm (N 2 ), (o 2 ), <co 2 ). 

ftfsm itn*r. srfm ?m arsfe 3T5?m i *aw?rs gm %*nm 'aritwiPmr (nh 3 ), <h 2 S), 

*t i»m? (SO;), *<te(Bir.«H 'bi?'Si4H?.* <no 2 ). 'Si^m (Oj), hiSSi? aft® <hno 2 ) ?pm. 

jifSw rHNO.o gr*?. *tnm fli’5* (H 2 o 2 ). silciiicsH (H 2 ) atff® ^arm? g? msrmr aftaw gjws 

®nrnm Rww amt ?m %*m ^ ftfts ’tcwwj « ftg 
?tgw^i a?? egfgf®? a?m gnaw ?m i ^tgsrsw? 

Rlsg snftt? ^miw? c^Pr i wi^ncm 

&&r«> 'S ai^R?! ®»t 'iif-aca^ i 

eH4>if®Tf afsatsm c? extern a?sfi> ^iw mgra i sm® i T « ®? 


<iiyn3«TW a lulu a*fl? 'K?3C 5i T w? ?*?t g? t wr : 


iftl cinUi^fBsnp xpswr gic? mg?i®r ISamt? gt'6?f ?m— 




(5F) Jc*tlftF?m (Troposphere) 0-12 km, (’•t) flalcSjRiwIs (Stratosphere) 12 - 50 km, 

(?) (Mesosphere) 50 - 80 km. (?) ?lt4if?f?H (Thermosphere) 80 - 320 km I 

^ mg? ^■nrnrn^ Sc*npi«ir? i <a w»r ^c® am 10 - 12 km 3 w$! 

1 35 tp ^igsrrft? s*n t TT»m^t.? «ra? arm 70% i 0?’s ?riw a ajs^ ? 7 ^sim 1 fe*m extern xhiN^ ^rg 
< 1 ?? m mSt^t *3 ^?? ?ig? ’(“gfe CTiUigl^'Snm f?? 1 «im , n 1 ^? <ii"^l'o<ii,-is Scaif^um 's*Bi 5 r 

mgrrs ®rflra ^icm? -n^nen? ^r'W ^ms?i cm*n ?m 1 ^rsiarsH^r ?ig? ®? n&z fanmm w 
^rgmsw mppigr^? wy ?^tm «nc^ 1 

CTW 12 - so km a? '*re*fT ^jrnSif’smm m^r ?t 'ac®m?r? 25 km ' 5 fi>®m «c«!iwa *if??w £?f“t 1 
f ^ c«rw 25 km ?mmm Sm «if*»i"*iij aifc>w®f*r #j ^Rflwiw ?mraf?^ ^c? 1 


O2 + hu -» [O] + [O] (i) 

Oi + [O] + X -* Oj + X + m (ii) 


1 
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x = tot c^n tot ^ ^v*m w 

’art%OTf)% ^f*H RSWI ^ i 

0i + h\)-4 0 : + [0]+W <»i) 

^ *TtE*T 2**\. iOT\ ' rf f^sii<PK^ r<Ii^l«OT *11^ ^ 


Tfffi *f^ptrf^- qfaw sfc ^f% ~F$ k£f<T? ' s n?T^^ t?F&<T'<l t£J ^f*E^ 

sr^^r ^tot crtt, ^<hnr ^w i 


m 

<$fr CflW (km) 

^ 'ftt’Wiatf 


Bwifii*?iw 

12 km *flfo 

15 °c c«tw -55 °c (Sa>«i 

(U«M ®T*PIiai <KW *IW) 

N 2 , Oj, CO;, ■S^tu 

TO*t 



^ncTJiBs 4 ?^ 

12-50 km«T^ 

-55 °C CSfW 0 “C (®8>®J 3C® 
«T<WST 3TO TO) 

2fTO® Oj TOM! 

O; « Nj 

oiwiBhir 

50 - 80 km ®(#5 

0 °C — 92 °C (Stfr'Of £%U5 

^t^rsrrar wsr ^R) 

5TTSIM #IH Oj, N; 

a O; 

'Strawiftnng 

80 - 320 km 

-92 °C C3IW 1200 °C (S»®1 3^ 

^ttssto TO«r to*t ^mrar 313 ^ to) 

0; + . NO + 


c^ 320 km ©*tt$ fe Wl ft i lS H *TW 4W|lfiWI» S 

^ ^T i ^■^TRW *>VS ^T^fTOTt < 1200 “C £F*fl*J H] 6 He ^'^R 1 ST^fe 


^«jpjifjt ^sr^fT^s ijf& WUi ©ffi Wf < tfWtT ^=TT ^TSTSTSST t Homosphere ) forailTO 

(Hetrosphere) I 

-HijjjqhH : ^prai^R til ^7^ ©*|tTOW*TT 5 [■$£.{! 5 TTC^ 

f^ipi'OT ; Tpjpw'R $ ®c?r ©*trr©tmi? ^pips ^fenr R i 

^nprsimr s*ra?r f^ t*flR toir^t ^ ^tpj mam wy “<wr ^rrn i 

c^ftroiM top >iwr *ht%t ©*nw$WRr to towt feTW 






N 3 = 78, Oj = 20.95. H;0 (^R^ TO*t) =0.1-4 (rr<i<J^%r) 

r ^ ©' p ff^5‘ ©^TRR 

Ar = 0,93, CO; = 0.03 { ,9 lfiW'^I%T) 

WU ^TOF 

O, = 6 x 10*’, NO, = 1 x 10' 5 , SO; = 2 X 10 s . CO = 1 x 10" fc , 

NH, = 1 X 10* 6 , N;0 = 2xlO“ 5 , H; = 5xl0“ s . He = 5xKT 3 i 

Ne = 1.8 x 10" 3 , Kr = 1 .5 x 10" 4 . Xe = 8xl0“ < ' 


^ WPp t Yale University, wwu yale.edu USA 

^ 3j^ ^f^pTOT^fl ^Wtw IBfrcs <TT^Ts r<^ 

ff tfe^ 3S t3' ^3'*f? ^pTQ^RT *f»w "1^ ^TT*f^ a ^fyift I (RSR, ■SRFS ^SRi^S SRT SOT^R 
^prater OT? ^piw ^ft sfn?^ i di^TT ■aifafcSH ^prac^ra ^*rf%f%rs arn;=H ^r%y ^rt 
in?r rf i ^prsT^ ^r%y fejj ^fs^?l^ i S\<^i?^<i ^rfe# str:^ <spj^s^r tr^rR 

yfiRST | 7j^pf% '^TFryaf^^l?) ®%^f WR Sj^fetStn CO; Tf^pT^ C^IW i il^RJ J ^ff?RR llt f ^T^RJ 

5jj^pr fi^ f vj4a ©%w*fF£? ^rf%y 1^*51%^ i ■^rn^'^^d v5Tf7;*^<r- ^r ^a3n3r 

fc^T .3 ^1725 ^tjpWR WTOT3ST? ^R^TR ^ f^fw 6 Slfi«pf*rs 
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8 iPTBR : m 

co « WT c?t ii^e lircip ^ i 3Tpsi*T o : *fTPT c^R ^?r 

*tfwr c^tr o^\ N : & r ^ 35313 3 ^ 3 ^ ^Niwc^r T^fe’'® p 43 * ' s jf3% 

’aff>|<p|3 vjUiC'S {?t 3 *^T i Gt/svH ^ ^ C^ft^ Flfafe® ^ f"S(,<isf^ 3f*H r .*ji c^TW^T w,fl 

43“ <i -S^f r,<t wf%£<F5j3 lf*R 313T*f £T'»f«i C^iC^ pF**® <js^<i 3TC3 i ^ i <J ^ 'ST^T ^s^ifsT® ^foi^^TT s^j?i 

3^*7?$ ^3^5 ^RTC® ^t¥^l 3^?! <[fi 3Tjf3 i ^TTfST-ar^ Srqt? 31*3 CSF3\ ®3fa*rT® 3^*3 *tfflC3C*13 

■ 'Wf^f 3W , '3I5WT #1 T 37WT ¥5T^P*T C<W ^3TPT? ^Ff3 ^T31W g 1 ^3 C3® i 


fl StMttfcl* »jfti\8 <j|5j<l 5|*f, Wf $ rilWlC"M 'aMKM ’Ifiktfw tf5R ' 


(Effect of Temperature, Pressure, Density and Humidity of air to create cyclone and tidal wave) 
3ipflc?n W^lfe ^rstg^i t§3i33 t*ifB p ^pspf «rrc^ • 3^ 

<fi% TsrfsRr *rf?m srfterep-n w nra i 3if wr. f^t ten 3i$ ©iff w w 3 ^t^r 

^T? ^ ^f?r 3?^^ «ift ^?r i 'sth ■Sw^i' 5 ’! 3T^ fanned sKife® ?rr i 

^Sf^ns 'Q mip sjlfea 3 ip w^ m m, s ?rt w,p f 3 ftr*rw^ ntafe ^ i 

r <^fi'^f 13 ir^i+j^-^rF 1 i^ef^ ^fwr ^TC 3 ! i 4^R &3Wrt*tf *if<j<i 3 Tjpt ‘si^RT 

^RhF*® ^3 i ^c* - ^rps^T PT sryfe *in ^r^f«<^ ^tis?^ ^r<i ^tprt^?it5' 

i 3TT?r-2?n<i 'ii f??F^ £T^r <r?c^ i sjffc ^ 

t^t^ -si]^ ^lscgr-i^r, "^^,^>1 ^T5T^1 1^^^ i 

^Tp or<r-ni^*! ^StT?? m &*H ^do&ic^ 

^| oerf ^jTj' t^#Tc* jT f»t"b T ^ C^E^IT 1 H ^ ^ci? «-H7T^T 
WI*Ti TOT TO t!TO f ^ f^ 

3if.« i ,? TS5'' ! |f 2 c t 2fw ^?T 

^ptstr ^PNf i wot ^rfe^n 

^&ir E 20 km 360 km *rt« ^ *fTC<r i Sffe 

^TfT 250 km L^m ^T i 

Sw^sT ] 5,500 m *i**f*i£^ 2iJ0 km 

t3^3r?R fwcm ^ -^ms <np arn, m, ^ 

^s ^Mf« ^pn? nrm ^^$<1 ^ ; 

pi<f nTf¥^ ^TNJT SC^ C 1 ^! ^Tf? . TfTPT ’fJlPRf 1 

^T^TSTMT? WT mPT ^[»WT^ ^ | 43 3^ OT ^032 C3f% C3^T 3T 

OTt? SflT^PT <*$(,* 1 ^313 ^fa'erl*r« 3^37^ ^fltPT^ 

^'hfi 35^3 1 ’P'pR^T, fp C<p|^i F^f^B 

^33 ^TR7?3 ^STf3^ 43 I 3TR^lf^ 

^W«f*llft*' i ^TrETRH. r ^s m^3 V 

V oc T I 

MXftTT^ ^fe3 4< T(t*t^fi ^C< 1 3RTOT5 

Ip ^T^mrsfPT C3STWT W 6 f» BT<T3 m^Rf «|TTC3 43 
^^13 ^TC3lRw ’&T^ ip nr 3]«tptfe^ 1 wrafpf^ ST^, P 'Q 



wm v ^ v « 91 4 ^rR 7 T 



fej 1 A3 1 ErTSTl^pT 


13 
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aig I -a 5 TCag aireag W®^ feg ®W I atH-aS a**# 'STTiTSC^ -q.IxSiga lfa<P i ta ?>TWT 

Tfjipr^j vi>j j> 7^ TfJT¥ Ha a ^T^rsnssR ^Sag fafe <Ka i ^<nfe<p \orasnsng -'jfe. 'a'fee® ^rg Heag-_gj>i— *s 
tm srarg « ainivs^* amwsiw gfe aeg gtgg a*fw w» ■ flf* <«’iww gig ^ ^ra* 
twTTf ta fro a i owt t gtg aft ^ i .a *huui «tgam gaqg gnt si#m ^ ans 5tea ’?ar?H 
«prw<s srt *nfe ®g i TjH 3g gfere i ®reea caai gig agwag wMgiaira ^ffefr® atgea gigaata 
^5TH fm% ^ a i WHagCW 5T*f, *11*1®'! a «PTy *? alul'd® afe®a att I 


wra a fe®cgg ®w tsai gig, w ^gags afe ’tfe* gg<n?.<iffe aw ®ifem®(eg 
5^35 fStffB ®cg i w»i ffTPT g»gagg ag’ag 9 \ 4 '+ v.m area fsfferaa asaetf fa® * n ^ 1 ^ 
ag'seafg gear asgfe vtag ■’Iik.'is steag gft ?g t argswig ac^i ataegg aiari *<c®i caf’f ^c< ma^ *'-'' 
c'tcs srwa 1 sfasaca gfa c*r> 1 (,*^ [ ■ 9 iTcar aria aw 5a *w asgcgg aca areag casgiiai* afe a®® 
weag 5ag ca aa stg^ ?g awl ajtcag ar*t aar gg 1 
tfferesg S^af® w grafer caw atav gea aSta ages r 
gfeiw cacas afgp fewwa *fW[ area agesa taa atfg 1 
aw Hea agpj’p&g atfa a T,n %f® geg argrraea ftc.a 
®^tg gre^aa ^gg awia gfc atra w ag& ^ aigg aa^ 
jrpr atg da? febicag gft w 1 a#a agesa aife a>® 

^ragrar © agrsa af^fan^ ^ea 1 gf*fan£ «w 
araeaa , iTRa 'aTaanrr n°c ^a S*T3 ar^e® 1 a^capnaca 
arar aw aeat ana ^ waarajr area 5 > a«ta agega ar ^afaeaa fjjg l ^ 0 eareas ^*R3naai?eiFia 
fa“bi*f ae^ arfafaw «iff arg c^r^cap aa^r cata sfaife® 

aa i wrarga an^^aeaa wi anear arfsfa^ ^T-agwra ®ia aa 1 aw aaraa *(fafa g«fr ai^a arafea 
arg g*®% armea «neaa feas tk® ate^ 1 ^®rea ^raawr saraea gfar -a aiga«Fr arcaa ^sra 



?r[t^aa, 5i?^a, ?ifst.<r<^ ?®)if«a ^ea \ 

^Fsrfaa-sTeat' aigaae=i afe^wi^® "sift ■SaiaH^tga; ^tAa Safa^eaa arge® ^aagR ®w 1 caw a«? 
5 *reaa law ak ara arga aa^ anre® arw 1 asa aae^a arge® cataafk arfa® 4.1 area*! asea iiat, arg 
statwa uiana gfe atta 1 arg sraiew ?ra gfe area area g 1 *fai® gt»« awaara cae? arg . 
sHasrea a g ^i ^ r ea 4 i gns ea are^fa afaareaa gfare## aaaea faaia 'aia^iaaia gfa aea ate® 1 
^narew caea Itwea a>Mfoa iaft are®a i a^®g ga 1 gigsrata anTaa ataawa gfe. 6 Ta 
s ®Taarma gw afkr®a «g a srean^ra ^rg; ^aas agrsaaa ate® area 1 ifctsi atwa gfe 4 %r 
^irprqjT f%f«rw ar® a*ftia aag artaTcaa cae^iat %ifaat. a%a. aigjgmra, c^-rw. gisna a catmarfta 
^gfata ^*sea j nrr ^iM<i «gta* ca gPfans a ^eat^ta gekwa ®r ©g aaa ’aaaeaa ag aas 
^^rfew %r cw 1 cafe agg caw ^a^ragta feta a®ia caai gig 1 afe gge® afefe ?e® atw 
siaawr, m « argg aae^g 1 fea ?e®? aiRs ^WP*t ata a*f aiaa ®ea a ww w»m ^gig m 
ar®ta ate® atw 1 awr»r c®taara ®e<r ate® arw w ?f«gr 1 at® feBtg w a^raaegg ®Twa®T 1 
gfife ata a»sgf^<.® war® ?tw tafea 1 *a?a^ea afe® aea caitt wh i an m ca® a 1 ® 

aiga 1 aatfaa© ata atffeeaa ^fe 5 pg«f®reg lafe « fefe " 5 eg aetsfla 1 
i^b-it area saasft te^es r? 'aarrs ?jw -snfeaeeg ai 5 fg«ie®, a ww affeeaa sear gr iag aesfea 
^f? tk? mv* ieg P i uifca 1 i^ao ateaa >5 aww gfew « ^eaT^teag aea m sw^car® an 
^ r fgrafe 1 ga® thmea catgfa argw ®m, tta, aa? © a^g atewg arategg ®raea afew? a®-gi^i 
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: foffo 


515 fora i , ar<ffo'S3ll<! ^ffofSFTO ‘smj 5J*T® iS?f? 3pt fofoin 1 I ^oo8 5J1 Od? feppgg ; ®RT5 

afoPTtara? wwf.'l #S fj^ppwf 0*ra 3TO?fofr pifa? WT fraiirafofTO fort&fo 2frtr«fs^ ajtfofo, ai gafflg a 
«rt®? foranro, Tprlt-n '3 rararfaro ^ffofofora? >rsiQfgr fofo ijra ora -a i g^ ^ ira?5%r -stm 
'*q*irst® i an*t tot? i. 5TSfjir fop i 

fofofofoara Pjjtfo.a? ITT <np$ra? 1 ®mi3r[, TO? e foraa? fol?ta? . la^b i ra ? 

?ns, wwt^tpr, fof«f?'$> a^ar® fo£5 *nra i foara -jjB to foprra? ©tar 'aH i fofW&K? carat 
f%%3 faaa ’Hwi.'on foaro Saffoai^tra? ^tco'S'i ^tt 5? i fafag sifo? totc? ata <$ ara i tg i ra? «j?T5ja 

®ii-iif/ii i 

►► | ffifaifo* ?afef3T (Character istics of Cyclone) Q 


^^ara aifos waaia? 27 °c to ww *i[l^A $i? jfu caro 5rr?r i §55 at? aifirfo afafoa 

$?%r aira trr?a fo?ra aro 1 arraff aig at aig fo^fofo ara? TOiaa p aa? ^ara? fora Sra Ptr? 
aiara? ^ ^n e it« r « ^ fora 1 arp fon apt ar? 1 tBsr m cw ?rg f-oiraa fora 5^5 sraiffo® ^r < 
foP ^ fafoasrsiraaasTaOT apr«®r c#ito fora ^tei ?ttot atra fora 1 5jf§ to ^Pfanrs? 


ap siraa «r<i^fiti asn? tot? sp gisfora? Sbbbica? focafor^ %5 st arg fo^sra rarai? fora s?fo 
c^cn grS fo:fo S$S TOT TO TOt. P5# aifocs Cfo^pfroTra Sara? fora acta? p 1 

c^gpftsrra foara? Saffooa rara Sara? fora Sfo ?»fo?f^® fofraro argsrara? ^Nr® 1 ^fjw^ pstprt 
fffe^ w?r 1 20 km wre 300 km '7w ?w arc? i psirana sifetp afe ^rBnr 250 km a? 

Sara carar ^srra ?ara artra^ ^rrra ^3r 1 gf*fans cawi^ ^r5ra a?? 

camrc'f afp #iSra f^rra stt i 


c^rai ra*i fog 'foatj afo^riVs" p 1 fora 'acrarr a*?T '^pt- 

s, fo^bia : \Pfcp wsraps ^rpra ^psrarfo^sira pt i ^Pfo® rac-p ?Tpra aawra p 1 
^npra arar p *ti?Tp #t3'»i *c®r racs to i 

^ 'aifopr : 'gfows? aip afop 5 R tip p 1 ^Pfaram ?ip cara gP fo'cS 

c < f (.-£<] fprw 

«, fop afo ; ^Pfora? '.-vwi = 5 T 5 !rai? afo a^ 120 km caw 300 km arra ; airai ra;g afe 250 

km h " 1 'aa rafa ?rar ^aia ^fSrjirc'Fn p 

8. atFpfo^fo : aPfofo^fo 80 km CsfF^ 200 km ^WUCTl St&^T 15500 m TO Sara P| 

<t. Swsra ®®acsfrafoffo5mamaraFfofo^gpfi^caiTOai^ 

tTsa caiarc^ afp fo&ra foaffo fora? afora ^ fofoa iaiaira afe? aa&r? fora? afora a?fe?? i 
s. fora? afofoj t aPfore? rarai? ?rpia « afoanro ^f^s^forr aigwra? ar^raa? tots ?t?to fora i is 

?r?fora? aw arar wRra ?iap 'S'i? ^T 3 «rai rafa t? ■ 
a. 'TOfosfo? fo?ra ; aPfo^p aa? ^mi3?T? fo?;n sjto afoaifo^o 5? 1 ?r^ i ra ? aforaca? ^fo. 
®%i ?rra 'jef ?rp a?rra apir»rf??s ^flanra? p 1 ar^fo «T«?^j<aiv cara 1 ^fora^ff 
^Kst'STO sf?ife *ara»K& 'rara s^s 1 

v. *1% fo«fo : foraa? foa 5 ^«foa cara ^Pfora m a% TOfo fora i >a »ffo p s*« afpfofo 

for® afe-ffet® foaFgffo® ?ra aPfarara afop fora i 

i». ra’SfoHj : ^Pfof?5® rasfTO ?^str fora i ^ ragffop fora? ^P fo f tp ?rt%p fora > raaffo^ 
afo?fis® foTi *jPf*Hr.p aifepr afoaf^® p i ^Pf-ur.p af®aara aip^r® fopr?a ^ra ■ 
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1 


io. ^T*f 'S tsmTOT *POT «tT!T i ^T$?F WT'S 4^ ^HT I Sw&f'f 

31171 ft %£ 5 r fa^srn 3 snw c^ic^t tw w i ^ <tj1w <<im«j srcrfe® ??t ^fare 

«*jR3 > *1 < ^ j 


rr^j fbWt 4SM - i.l : 

1. ■ > i^(J3’Si *nf^ c^f ■fstf.La aftfpr R -f / 1 ij ^ ht-i ?nCT? 

^ >3 ^TfK VWT t*Hfli C# 1 3^ C^R? «. ^pr ■ E fJT%?T S^II'fPT <3 ^*BT ’RW < TT#J #? 

8. ^^>8 WF^tTpUFWT <t. MTPT BR*Rf ^fS ??T C^T? 

L© 

ajf^Ea*PT - i.k s 

- 1 - * 4WHU P5TSJT5 33TW ^T «RT 'iflW*tir , BI 3®1I<>IW «t>h?«j*l# ?t ^IJ CWW 

G^T SiPfiMI* 1 ' frsfS ^3T ^tTQ 1 

i.* 

J^WT, bK 5 !, '3ij|w»Wlts)l, ^4|l^lWil <liH*l 

(Boyle, Char 

>*► i.O.S 

les, Avogadro, Gay-Lussac. Dalton's Law of Partial Pressure & Graham’s Law of gas diffusion) 

1 4UIW4 ^3 (Boyle's Law) □ 


^T? (Robert Boyle I 'e'RfW fiR RTiRT 'TRC^BI ^n?lWC*H ElfR 3®R ■»tff^T 


7p»i^ I eg *rfrw r«fef,« fsft 1 6b0 3 WT TOJWR ^=fRp^ SIWI 7T 4tilt»R ^J3 Wa'.< 

Vfftrfw I Tpjfij 33^- 

“ff?t WH I 3 I I! ^5Cf3 C^R*rr 'aiHIJH Jf *1ftCT«) 2Pf® TO»fir 4JWJ»tlfW f 

■*rf*f fts? tii tor otth ftrtSf* mtw? ■jsrrarafi v 3^t *nR7R §»Rr s*pF ft* f 53 'sir <nsw<i 
ffl r yira , v « £ ; 1 *t«r wmnar fur] .-. v = k 3-W7T k ?csn ,g*w ■ 


.*. PV = K (i) 

^<r "% -a m rere Wft gnrc c*m mtpre m iPi s'sira^ivi wtiWfwr 

^ET^TSIW f?3 C3W iT falwt sr,<i<i £3!? *ffR?f?l 3^5= 5T«f p, >33? 3 WC*T afRpSW V, Wl 4C?K=1<1 

^5TC5. P,V, = K lit) 4**S|CS, P : V : - K, P.V,= K: .-. P tl V„ = K 

SlW C«fW c^rafT TO. p\ = P, V, = P : V ; = = P „V, = K. .-. PV = P,V, ePRT, P V, = P 2 V ; 

^['urram 3 ctc^TPH feflJ wp to toi^t ^a*raf& to • 


m 


cemmt 

m, ^ ^nr w *r*# : 1 atm = 1 .01325 bar = 760 mm(Hg) = 760 Tor =101 325 kPa == 

101325 x 10 3 Pa= 101325 x 10 3 N.m - ’ , 1 L = 1 dm 3 = 1 000 mL = 1 000 cm\ lm 3 = l 000 L 

1 L = 0.2639 Gallon, I Gallon = 3.79 L, l g = 0.0352 OZ, 1 OZ = 2835 g, 1000 g = ! kg, 1000 kg = 1 Ton, 

1 Ton = 2204.5 1 Lbs, 1 Lbs = 0.4536 kg, 1 kg = 2.2046 Lbs, 1 g = 5 Carat, 1 Carat ^ 0.2 g. 


(^) ^tTTUW FT^T | PI ^TTST f V ) : i%<f c<stc^ 1 ftSfS ^ITfi^T? ^’’T^r wU>*\ 'HTC*^ 

lST^t fiOT*T 5tR&f5 ^TT?T X 


<t-4T^ { Pi ^3^ Y ( V ) 1 
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br ?PTT?R : R'Jlfl ‘ S T3J 

i£T<£iTofC3 ft? ottow? ^c?? toot? isri ftfejf c^r^rffesr tosw ?t£? i c^nIffii? 

?w i ^c? ?ot ?N£? ft? ^rnsrn?w c??ott sfferr ^fto ?*?m '?w% e&m ?<m ?£? 

?TW i <3 ? 5 I?OT £tt$ ^fV^it? CSrtl 3 !^?^ ’^TSTST^T C^TT (Isotherm) <*i\ ?C? ?TOT I 

(V) TOOTfl (V) <HT*T FT? 3Ai^|^ (p -1 ) : ft? 'FT ,? FiJEH? C^IC^I Rf?3 awfl *1 i I OTfl ^TCFF? (V) 

af^ vk+ f? wfirs (p'S c^rfm ^fi-vnflt *i?«iM?t *tr«?i tot i ^ x 

??ra m ?H©i^ (p- 1 ) dm y w ^rm^r (V) a? ?*???? i 

(*t) toot? fm 'S (py) ??i? fn (F) >3? cwffcir : ft? ^ttokto RPfs tot? toot? 

FT*f ^ ?TTO^ 1 pv - ?TO^ \ PV *3? f?*ffftF P 3& ?*?OT 

^■OTT ?T? I 



?T log P V = log K 
?T, log P + log V = log K 

a log P = - log V + log K = t- 1) log V + log K y = mx + c 

<a1& ?W«TOl ?t? FM Lan 0 = - I 

4?? tan 0 = — 1 — tan 135 g a 0 ^ 135° 

^o^\l X ??T?? Jog V 3?“ Y ??T?? log P 1TTO C? TOSTTT TITC? TO X 

fe?s 135° CTOOT TO^C? ftfe? i.0.8) I 

TO?T? TORT TOOT? fafeft ft? TOTOW? log P ??TC log V 3? OT?fcl CiWSOTT 

n?*M? im5?M ^ 3 cfk^ x ?ro^ ftOT? tow 135° cmm W5 *t w? i ^mjurr 

^npituft^ OT?fesr cto?> 'jc? ^c? (fe? i.o.t?) i 

(&) log V ??!? log P *3? OT?f6tlE : ft? TOTOliit? fnfifS ©wu TOOT? t’^GS, 

PV ^ K TO log (PV) = log K TO log P + log V = log EC, ?T log V = -* log P + log K = (- I) log P + log K 
iilf& ij^fo >1^=1 c?TO? ?f? b"l®1, tan 0^—1= tan 1 35° 

a 0 = 135° 

X-' 5 !^ ??H? log P 3?t. WT?? log V ^TTOT ?s?OT Jiu«iw?ri5 log P ^TC^? Prc^-a 

:J TCT 135° C?^W ^ ^i<PW ffe i.3.^) i ^p?T?r Rf?E 6^?? TOOT? f?ft^ ft? WTTOM? log P log V 
il? crr?fel W ?s?OT ^W?H C??T log P ^TOT*? 

135° ^ i c?^ott ^tr ^ ?iot 

(fra i 
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Q, 

Oti 

C 

1 

Y 

0- 

V o 1 

®\ I 

x 

Y 

\\ > h >h>U > 

V^S^Tx 

Y 

> 

L Ml 

K. T 

'r,X,'«- x 

Y 

\ >v > 13 > 12 > U 

^90 & X \ X l^5 & 

1 45-/VXxXx x 


HogV 

> log V 

- — > k>g P 

HogP 

fel l,iS.8 2 fifil iSTWIHI 

ft® i A4 : ^55 l^T ^’TaTM 

ft® i^.'b : ftiT^ ^TTO^nr 

fWJAl = 


log H log V Cfl^ftST 

log p iog V 

log V ?*?*? bg P C?^tftoj 

log VMS log P 


ft* <5 TOT & WRT ftgjffe TOT To i 

<CffOT 3 3 JGM TOMT : CT TOS TO 5 ^ TOTO TOT >5 ?) 1 TO I ^ 

%§■ f^ ^1 f^rfwgm TO<P *TT, M«G a ^^srsfT WiFR ?f%TOR SFaftR FfTOw CWIlJ!^ 3 ?* 

ftmu^ tot ftr® m $ tom toi^ 
err® 33 r i tom otottft *ttom w? 

toto to 3 ¥i totot csrtf fTOt 
TO?R ?ro tot ^i^n TOM cw ^rrrar 

3 i 1 w tot ?tto? to, -ijr^ ?tct? to 

TO? I %fffr 3 TO? *# TOM TO^I ^TTHT^Tr M, TO! 

^jg^FTT wr TOM CWfltM? ^*R *MTT TO TO? ; 

TO^ TOM TOS TOT TO? f ^pM *TO WJ TOM 

wh i ch Sh a n^rc ar afytf wnr grn ? ffe» >.«> i TOiwi^aw^wawm 

ac s cH Sica? awisit'Ai : Sw amiar s ‘^rsarcn nn nrpf? wiiSrsftvSfcn atacH ^a wt” nor 1 ‘®w ^ 

WT? ^rr*rra’ c T wrarar! a 4 njar s-jwr ^ca area* cnaa *fjT* ’iffanSra ^wagro fga ^rasronn F*f 
a faa^wa wr ’spj nvarra ■afan^a srtfj. caaa ‘'Tttwh c^ca aisnwa spfij srcnrar an 1 r.^u^. no : micaa 
cto! *nTcnn near naasmt an a^rra 3 )^ *i?ar¥®a?R aSt'S^ta (N : o 4 ) *nra *itc<p i n : Oj — 2N0 3 
to»i? i Ih^ch toi snrprsf appi nsara *ifsM-«-i nzS' 1 ■ait 4^cs awe*™ ^a awrs?) ?n ?n 1 nh ,. co 3 , 
H : S. so?. SO, «T5% nrPT a ?ja caw nr 1 -sea awra*! siagra h ; . n : . o ; a fafof a 3jar 

CTfSt^fl>®tW WCa nc®r 1 



O 


s 


s 

0 


- S;® ^ 

f^T ^stTO^Hr V * J ?TO p f^Rlf^Ttf TO? 

*F&?TO> TO? ?R 1 ? ^TSt? C^TO? ^TtWT <3 TO ^ ^ ^ ^ 3 ? ■«#?%? 

v. 1 % TO^am ^3?^ ^sm eto ^um totw ?]fe^sr cr?t tot c^t? 
s. fiy toumm v "^*iw p e??tSiafif T ^?sh 


<m:«H ^raa 'ai^Pwra (Corollary of Boyle's law) : ^Tppr^. «r^ntain frPS v i"^^ 

qR ' aa * ifin>ra ^*ra arraTf^pe ara r ^‘ ? frc« an 1 nisfte f^ra ^rnsnara «o«« nrKna nw 

TO5W ^TO? ^3?® ?PS^? ' 

’TO vTOS]Mr?f m ?TTPf? TO, ^rpro^ 3 P, V d ?? ^ 

Tja r ^ 'rnr, pv = k (nna mnn an « ^'sr fipr) 
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io 




Wlfc, - WT¥oH X ^STf 

w 

^ = ^rr^r 


. d =- • v-- 

'■ 0 V •• v - d 


PV = K ^T, Px^~-K *t, Pm=Kd • — = — ■ jr j- r - rr -_, — - Y 

J ’ dm 'arrow « otwt $n* mu* 

f tTTCT<i «*, m fsfSfa K 4* ff* *Troai?r faffift * mOT? W 

K ‘ ■aiHI'sws 1 c*T <M4(*I 

mn* ’rhsrf wn a wrom* 
ws \ 


____ V 

c^m i cw^§> — irf*rf&s 


■■■ T= K' JWT7TK'=- 
a m 


P - K/d 


^T, P « d {i) 

™ wt *T?rcn ^ w*r w sfiiCT? ?ssf^ i % «wnan* p, a P , 

w>r ®ca* to ^ d, a d; = i 

P 2 d 2 m 

j ■/• : fSsf’TCffiBffiriiTfl - 5,8 : 1 ■ 

‘-' ^ ^ wr a ®T , wwra ♦w fr&r «ww nw *m n*y *i W hwm wr 

« ^T*TW Shift'S =TT C^F? 


> = 35 "C ^mrai? 99.99 kp a wen cron fm ®t** to? wire* ss« .,n’ , % w*mm 

♦tTTCT* *ITO MM) cm 3 «8 MCI* ft nWC® *t*» 

’WMH : «*(.« r.=Ta *TTsfTT *C5 *TTOT f^SlCS mft- 

PrV, = P : V ; 

P,Vi 99.99 kPa x 550 cm 3 


P,=- 


-=91.6575 kPa 


V; 600 cm ' 

era wn sfrsift*t w*r ^i? | 

wcn?^rn = (Pi - Pj) = (99 99 - 91 .6575) kPa = 8.3325 kPa 


>a*Ti?T. 

p, = anvtfsmf wn = 99.99 u>a 
V, = era Silaai = 600 cm 3 
V [ = s(T«lfi<p *n?T3*l = 550 cm 3 
p,= ennwn^? 


** ^ 'wnwarr* nffen* atra^r c,oo cm 3 *jst 8.3325 kp a wn.spr *t* 1 

* = 38 h: , *mm drc>ftf wc^pw Wft ’se** 250 cm 3 i’smw% 

c*w wn %n wr *cn wc^r* mn* ’Wiran ftffi 130 cm' I we^n* ainwn i 

’sne^T* ; 3CT7Iio*T \ cm 3 I ^H^TeT ^CSra' ^TROt ^C®- ^TTSRir fsTaRT®: --0%, 


P,(V ( ~X) = P 2 (V 2 - X > 

^T, P 1 (250 - x) = 2P ( ( 130 - x ) 
W, 250 *• x = 260 - 2x 
W, 2x - x = 260 - 250 
A x = 10 cm" 

/* 10 cm 


p, = ajNj^i wn (*f%) 

Pj = cn*wn=2p| 

v, = *ro* ■sne^m* nnen* sjrsjf**? sjpi-s* = 250 cm’ 

v, = *ro nnen* c*m *n?r$s? = 130 cm 3 

x = N»ltM WRT®* = ? 
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^rfrraCT?r ^rrprf&r^ ^rr i 37 °c w*narnr ^f=r nrci tot Wte ^ i s si.ai kPa, 
30 °C ^T^ V T g f? « 765 mm (Hg) TO* <i^© C*J *5*TW*T V 3 Wt ^1w*i ^5PT 3T7T 

TO*? r <T *ftl^r ^PT? : 382.5 mm (Hg) TO* ^ E 

a 35 q C W*TO3jni rnM ft? *ftsTH H ; 'StM* 1 atm TO* 200 cm 3 ^ 852 mm (Hg) 

ETC* \ 80 cm 3 TOGfe** I ^R! = 14.7826 cm* I 

s. *wtm ^Sftr gl feMlPNti L75 atm TO* C^T 25 m* H-, *JFT W 1 ’OTPRf 4 

c ^y rtS g ^ifw *?ih* ywr? V 7 to* 1 C4^flj£<£ m* w $ftc?r t*$t 3£*t 1 TOgww wm fit* *iwi 

^wr c^p# Cff® TO<t? dw 100 cm $»W TO* OJ mm J7* *t5 l : 760 m I 
<T, 35 °C TO*sffiTOT & ]M atm TO 9 ! C^H 4^© *JTC*RT ^ 25 g.L -1 I TO*TOOT 780 ram (Hg) TO* ***©* 

^ TO5? : 25.4038 g L" 1 \ 


1 * 


ft(.«t ^ - S.(t : 


i. 


37 °C "SWnafT a 70.99 kPa Wf 450 cnv 'WTORt 4RFii? *tlOT fcg ’UT^T 'at It* i 550 cm 3 



» fr.o.3. j Stefan ^3T (Charles' Law) 

Wlft R'&l^l WT^r 4!. ft. TOft fj’tTF'f ft*I TC"f 
i Fipi oiC^ "nffaFT3 ‘ s f? Pi^iiC 1 ® ^*#5 CT, 

“% stcn ftftfc i «isnr otcttwi *msnir 'smj^r s# 

pwPih»i w-rarar 3ji?ra wot ^mranr 

*111^4 '31?r$W? 273 "Wf ^MEPT r 

*ift % srcn c^iwt ftftt *t?3r o °c 

'5T 9 rsnanr v ft cm 3 

1 °c «T , W3M VE»r 'fjrWil 'aiiS'st'is ^ ^o *W r^j 


■sfrrc^Rr stnre^ «mran 


Vjl 3 
= 273 cm 


ISa 5.*.i» : bi*fw4 ^cara ; ?i i 8^ aniT’T 


.■. 1 °c ®T*nnaiT wr ^PW CWB «im'8*( = (V 0 + ^) cm 3 = V 0 ( ! + 2^3] cm 3 
2 °C WWH ^%?F Clrf& 'ai-H'O'i = Vo ( I + cm 3 

t °c ®r^vrai to mum c*tfl? «rrw^ = v„ ^i + cm 3 

/ 21T\ 

.-. 5Ttn 273 °c ^pnamr ^tjrpra ant 'rttp$ 3 t = v 0 ( i +f^J cm 3 = 2v„ cm 3 
0 °c ■®r < anaiH fl(i?wpra ^ f5«*r ^ra to i 


tpro ] °C ^T'WiaiTft.STlTO TO TOTO '5||3l4W<^nT V„ TO ^cm 3 = ^cm J 
.-. 1 °C ’STTOSIT^FOT? TO mro ant TOM = f V 0 - ^j cm 3 = V 0 ( l - 273 ) cnv 

2 °c 'sTTOraT^rm? ^inar 'utpi* aift ^ivr = v 0 (^1 - cm 3 

t °C ^’TsnCBTjiK.-M'a ’i)lt,^4 Oflt ’TOTO = V 0 ^1 - cm 3 

273 

/. -273 fl C WW *TR7f^ «tkw — V 0 ( I — cm 3 = 0 


dO 
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y ■€ *rtf*fi w^riiaic# x %ro ^ntoh? frotfcF ^tu^ c*r?fOT 

TOW CWT TO C?, f^sl W *fTR?R ^1*1 'A? ^TOSffJftFRT ^TTO jEPT TO E 

-273 °C ^TTOdK! *tttPB "SEtTO? TpT TO I 


= 3 atm 
= 5 atm 

4 — x 

-300 *C -250 e C —200 °C -150 a C-lOO °C -50 °C 0 *C 50 Q C 1 00 °C 3 50 °C 

tro 

fc : fcfifg FK*r i tot n 2 «ijtctw v t to? t m c^t 

mr to -273 °c ^toto c^hre-ir<r <m?n ?t 
cto^t ^toto mito? ^ w to i c^r^feu cww cw 
TO\ 0 °C ^TOfTO C^1C H t 14 fwS ^RtTO V n cm' ^C=i 

>5t -273 °c wtoto *pr $£? to to 273 °c 

^T^TSJMT? & T 5n^ x *^ 0 °C ^t^i^riidlfl WITOETO ?V 0 cm' 1 

TOTO \ 

dlTO? ^Ft? TO^S? ^fTOTT TOT "FT 1 

f4;j TO^Witsl f^fW toc*i C^f^T TO C*T, 

-273. 1 5 °C ^TTOTO ?JJPT<r ^TOTO ^!%TOTE? ^CTT TO I 'FT? 
-273.15 °C ?t -273 C C ^WSTIW TO? ^TTOSTT TO TO 
TOP 1 di^F 0 K TOT spm TOT TO TOP I -273 °C = 0K 
?T, 0 °C - 273 K *\ t °C = (273 + t)K = TK 

TOTOTO *m 273 OT*T TO? ?T 

rr^mTOi 


TOT 0 e C W 65 °C TO^HT? TOT? fog *ffoTO *tffPR TO^s? l.Q dm' TO CTO L238 dm 1 
^t«l( I dj '©tvO? TO? ‘^jTRR ’TO trrnPi^l^ W^WPsn? fo*f? I 'Svm t - 273. J 09 °C 

fig? FTC 5 *! 0 X -100 °C ^TTOTO fot? C^T^T C^R (4K5 *tJTCTO ^1$^ 1.0 dm 4 C*lW 

0.6339 dm- 1 TO i ^ TOTTO CTO TO?^CTO TO ^[-siTOR t4^?r TO i t£TO : - 273. 149 °C. 

- s.*» : 

LL- CTOtfe? CWT? ^TTOll^W^ CTOi^Sf f5^ (°) TOTOTOTTO^IT? 

14f4s ^c<h p TO? t c^RfFua? a ^(4? ^Nfr®f 

i>t^Pi-H : c?!*ic^<i ^3ff5 ?Pf'Q Sft? ^tTlW? C^CT 2j^?T ¥ f <p<it ?IU, tVs ^ ^1)1^5 ^t?TTO 

^nTW ^ TC^T d) ^a15 ^TOU? CTOT FM I d]TOM ^ 14if (TO^ITOT ^ ^WHl I 

^1 




H^TO - : 

i. 37 °c crorfe? to 315 k ^TTO^rf cTO??r? to £ftro to e 


Q 




JtTi 


A 




flm.u t 
m»f 






^5iTT^ 


j 


C^f^ERC^T M«|fesT <TO 
ft3F : PlFwiSflET ^ Wiw 

(3PJR^ ?PU 



Unfiled Notes Page 21 


fom 33T33 




C®r«ilKai? 3P?t03T ^[023 fo^T33 (Graphical representation of Charles' law) : fo 310*1 fafn2 

*1ilt5«I <7WU£ bMPM ^3. V = KT 2<sfS tpl fafol?! *13*1 09*113 •'iSWs'l i fol BTC’f C^tWt fafa2 '3E33 
'ai i vg' T i v) 3<r trpr fafo *135 $1*131213 fo3 ^03 x ^ 33133 t 33; Y 53133 v *ra c^nifoi 
araw 553051 tfr ftfoifr 53«ir.3 *n *11331 313 (for *.*.!*) 1 *$«iw*nfifo Prea? fiw af^o «w £3*nfl> 
wfofo* ’ w P*f ■*<15 1 ijelfafoi ''51*131311 0 K 35° 3 ^1*1313113 , tJtPW '3|«'®*1 fo 1 »(3*lBWll3(.* f*f5£33 
ffos 3f^5 3>3t3 55133 5C5T Wll»M 3331^ ^l«*l 3*13 0 K '5T3312J13 fa(.« 31'83t 585 55 I 3 0 K «T55WT 5T 
35 3 * 1 5 15?# C5PTCSTT '£1*1313113 5JTt55 3TTTP55 311331 *1*ri‘*fo*«lC3 31*!t« 5# 5T I 3 «1*!313I13 5T15 
■*1 fa <5 Pi'S 303 515 i 

fo 5TW fafSfft *033 033031 3303? i 3T3'53, V 5515 555 '51*15133. T <?T*lfor ^555 <M'.=1 PT5foi«7?n5 

ar-sj<>fo's 3 . *pi 3 i§t 5 5*1 M 5 T *13331 5 T 5 1 3 C 5 r*rm^®rr x 'sr*? 3103 # 1 fo oww ' 5 W® 310 ?* i 'so? 3 #uf 

510*r SfTS 055# X 305 ! < 3105 5(155*53 05^05 33?? (fol $.«.») t 

'HKTst fo 310*1 y 5^ T C55fo[ '5TS3 3530*1 C 5 T3fol'®E 5 rt3 at*J<plo(.*3 T 50^5 55PS3H 55®Tt35T 5T33f 
515 i 3 GPHW53T X 3p«F 0305? fafo 'J30? iS W T 533 I 3#Tf 5103 3T« SMIWir X 5f 0305? ’3lf55*53 

<jii( 1 jf - 8 ( 53 ^ (for j.o. 18 ) i 



P 3 >P2>P| 


P| 

•P 2 


fol l.'S.H : fo 3TC*Tf5f# ®C9? 
5TI033 V 5515 T t«i5fo 


T »■ X 

for i.'S.lfi : fafafl fo TO5 faf# 
*035 s|j|(,Jt$i V 55(5 T Cfl3f53T 


T ► X 

(Sai>.©Y8 :f?fofo wwflflfr 

S(35 33033 y 5313 T PNftaj 


m 


555 3NC5 : fo TO*T <33031 5 ) 1153 5t3<53 (V) « '5155131 (T) 3*fo 03 <?HWW ■nkksj «PPt*f 331 53 
<©ic,<p c^N i * 


bl 3JEJM (Alternative form of Charles' law) : 

*| I 3 --oH< 5TW ^TTP#?r ^^13 ■ail (,<11^3 ^155 «T33Kfl ji w i4()’3> | 

for «C35 C3T05T ^5# ^33 CW 0 °C, t, °C, t 2 °C, t 3 °C 3T35RI3 33 5R333 35I3-T5 

Vo, V„ Vi, V, cm 3 ^ «03 ^Eifo 3J31^3TC3, 

t,°C 31351313 37TC33 '51335, V, = V 0 ^l + ^£) = v/" 7 ^ 1 ‘) = (273 + t,)"C = T, K 


. Vsl 
■' T, "273 


• 0 ) 


t,°c ^(*151313 311033 '51343, V 2 = V„ f 1 + 273) = V<{— (273 + 1 2 ) = Tj K 

(ii) 


Vi Vfl. 
■'■ T, = 273 ' 


a 
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t,°c *mratir m v 3 = v 0 [i +^j) = v 0 tj ) = ^ iwct, (273 + to = t, k 

(iii) 


V' Vo 

*'• Ti " 273 

(i) (ii) ^ -3 (iii) ^ »tiil<M i r C«CT £»Ptl 7RT- 


Xi_Vi_V,_ 

T, " T, - T, - 


273 


= k ta*^) (k ^3T*iw « srca? Pi&Jfk ) 


- = K, ^r, V = KT : V « T (tv) 

iv ^ 3(JTt^**T «w ot, fl* nw ftfBI <TO7r?r 'anr®^ w %*rj '3iOTlf i l 1 ® 

*rar wmrans : 


i;A. »Ufl ■SWW : ’tJPl ’ilww’l ’ftOTs $*W 'SIIWlPl'6 ^t*NMI'4 S*Rt i ’SWiatT? vc*T 

'sgwim i m w ’tjpt 'atgewr 'smar c#t got at esma ’flcga &m«i 

EI*T flwM f ’«!? 5M GOT WOTBSBT ^SOT ■'tlTCTa ®(MSM3 ^0> i 


f^wr^T^rirra - s* i 

i. FOT '5r , WI3fr aPSTOT 'anwptit GPT? 


■SK^ot onUa ’til^t ftftnsw cvwiC'5 ot afaan ?n?r araion, *!1 'a<wgi ^rj csiw taft aijpt a aiWM ia=f? 


i t fit ssr* «ctt tttpw rwffc* wsbi 30 3' wfi w jrsm ortfto pwm «*tt 

Ct„ tnwt «*** fltt *St OW . WSTOT fKl fOOTMT! 

’TtttH = wfpra sjai^iH, 


Ti = 


.Vj 

■T : 

V, 

= 606 K 


2V.X 303 K 


_i-li 


I* 


T, = coffer srwfw 
= (30 + 273) K =303 K 

T z = *1 3TT {T*PT "^T^TSTW 1 =z 7 

v 2 * c*f*r^rer^ = 2V,, v, = 

C^ff^FPT CW *ffiHflfsa - (606 - 273) 6 C - 333 °C. 

^1’fW = (333 - 30) X = 303 6 C 

ftWW - i> s 

1. ftp aft 27 p c ^phum ftPd *m *ijic*hi 'M'h i l. +« wm** 2 l j 327 °c 1 




25 a c ^- 5 Wamr ^50? 4so cm 3 1 m % am ir ^trw 120 cm 3 

WC® ; 74,5 ° C I 

^S T % 5CT 27 °C 450 cm 3 I 62 a C I 

s 52.5 chi’* ! 

50 g 'SlftfCW 785 mm (Hg) Wrf 21 °C ^WSrTTT 15 dm* ®J1W tS^pfS *TTU!f ?INT i *|JW 
^^25 dnn ? f%3 ^2T W ^TT I ^ ^fTT^W WT'^TOIf 1^?T W i : 227 °C I 

^ ,, nfe o, $8.95 k?a w?i ^mr^r 450 cm J w to i 5ftn 

^ WfISfW ?s^T « 'ailfl'fi'1 %^?r 582.55 cm^ I C4^feW4 W i t^T ; 80.41 fl C I 

0°C TOTOmr '$4$ L<\^w 980 cm 3 Wf CTOICT WR i ^ WT?m ^ffw 5Prm TOTO? 7 /g 

WT f (*) c^pfSw ^ 30 x totoiit fe?r ursw ^ to ^ c^ ti m? (<) ^ 

^ s (nr) 3o°c TOTOira (^r) 39°c ^ totfitSr , 


8 . 


<t. 
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^3T « ^wra W? (Combination of Boyle’s Law and Charles" Law) : 

^3[ : M %r fdflfl fflfc ^£3^ C4*1E*TI Oik'll? 0^'©’ Ffc^RT l" 

brfm< ^ : ^.ww ROT smw efiwr » h i ph ^ i w w ft»nr *m ^ftwnni r 

fSrftt c^Pt^n qrFTf? aiww v. ft*t p ■« c^rf%^ ^mtarr r ^r- 

^OT^RT W, V CX -p \*N*{ W^fSTOT %^] „ (i) &1=1C 3 1<T ^3J V « T t*W FT*f ff^J il (ii) 

lTf*RT (j) **\ S (ji) *T^ $OZ> WTOHr f*T^5 *llfij— 

V « ~ x T (^R T ®T*f s n3ST B FT*T 5 st.33 ^lEw'O^^l'r) 


T PV 

^r, V = Kp (4*m K dMft mtyftlWW) < PV = KT ; — = K (iii) 

if *rf^JH *fjt£7RJ FT*r, *3 'SH'SJHt 4lw p h V | B T, 3? 

^~ i =K. i^WCT^Uk. 

1 1 I : 

Py = PiXi = P^i = _ K PV PiVf ^ FiVi _ P?V? 


ni 

a b'i^CT<i 3jtaRf ^rar^¥r w, — = k ^t. pv = kt 5C^r -a 3T§ter®if5w toto ^<M e t 


wf i is ftfSrt vrm srn, wtto^t « *ra*r w'mro tjwt tot^p swi ^ i 


m 


wr sww : i, »i Siwi« tiw i w t *itpt arcsfs? sro to tow toto * rtftre 'SBj-^g «nrn^s 
toito*! afemr wt? tot to i >a wca ’R*[fjl'5 *uit*w <?r tot (p) ■*if^*(T‘ e T tot to. to 
vfmv* tos ^mre? tot i s i ^cto TOfire tot ^m-p n at, . 

TOE] ’IJIC^teS TOT (P) = OT ^IjliXt! TOT (P g ) + ^ WIW3 TO*l»fMI*l TOf^ atflU TO”TO TOT (P f > 


,*.P = (P g + P f ) P (g , = {P-P f ) 

?pnw ^rr^r w*r (p r ) xh apym ?n#t (Regnauh's table) otw s?ht to i 

^ wit'll 'tnws 'SFWT ^ «TCT, witw *lnt-nn CSl©’ ! TO'5 5 T CWW ^s®57 'TOSTO® fiuiM tnw 

Tljit'lti —■ *; 1 OIHI'O'I ^Tt\3^IT 'll il I <jR ^fS'l <iqsl x ^ 'Q UT^E^RT ^FtnRT ,J JWW 

5Tff^ff&^TTO. p i ( Y, i JX ^ p i ( Yr~^ 

M l 2 

^i^ncH ^miaim ^p6*t m ' p ffw^r *?t ^ \ 

^rnw ■'Q STC^Bf \ ''■s{,'i <i vfaw&t nicm f^g" 'ou ^^fJT T Wt°T ’ 3 T^t5T ^R^UfiT C^t Wl 


c®Pral ffiftw enrN b \ stp ^t ntp ~5&t 

sot i m ’strs Smt c$mm 3m^ i otft o °c 273 k ^ fw 1 atm ^r 101.325 

kPa ^T 760 mm (Hg) \ STP C& 1 .0 C*TW ^IJIOTT WIT^ 22.4 dm 1 \ 

SATP : SxA.TP ^Tt Standard Ambient Temperature & Pressure ^l' p W2ft B FT^f I 

^M^IWW 25 °C FT^IW 1 atm 1 ,01 bar ^7T i SATP C^® 24.789 dnv* mol -1 

^rr, 24.784 L mol" 3 \ 


^4 
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■SMliM : fa® fit *I3T 


1 t 37 °C »T*WWII « 102.25 kPa f|W CttWT WCIt «tJlCTt flPR 500 cm 3 I STP £» 4© 

tfllW IMt tt l 


■n^KR : aWR <3 &| e 1f J - > l'l SC® 'a|il , ai 'll?. 


PV _ P| V, 
T ~ T, 
P,V,T 


V = 


QHJ 


FT, 

102.25 X 500 x 273 


V ~ 1 - = 444 U?3 rill ' 

101.325 x310 
■^pssn STP 05 aTitaa 444.3423 cm '. 




P = STP C®5W= 101 .325 kPa 

T = STP 05 «T'R13T = 273 K 

V , = 'SfR^r = 5()0 cm 3 

p, si Siafiw m si 102.25 kPa 

T, = araftw ^miarr * <37 + 273)K = 3ioK 

v = stp 05 maa = ? 


®t!WI 4. i 30 *C «WifWHI 1.015 atm tlW 050 cm 1 *mtt* •tlftl t»tfNW aWt ^*1T 1 

Wf Wtftt dll tffllt fl W t*WT tt I (30 °C THMlitfia tlwaa Sia 2.95 kPa). 

Jmfah : ‘if.'S'i ® bl'*Ti>l«i TfiTfli >pr tCt tit? f *1!?. 


PV fP|-P,)Vi 

T " T, 

. v CP, - P,. V>T 

.. v - rFi 

_ ( 1 .0 1 5 x i 0 1 .325 - 2.93 1 x S50 x 273 

s 101.325 x 303 

= 755 0323 cm’. 

.-. ster \a<i»i's ■aif^cs*' 1 *1i'tx<i ■a:a®«( 755-0323 cm'. 

«nm t<r?r? 22400 cm 3 «rftR«w anwa ®?r 32 


4T«W, P = STP 05 MR = 101.325 kPa 
T = STP 05 «1TO1T = 273 K 
V 1 = lliw? STsrfw « il'S* = g50 cm' 

P, =awfiw5m = 1.015 aim = 1.01 5 x 101.325 kPa 
P, = 30“C ^T’WSIT 4H*a? Ha = 2.95 kPa 
T, = CSEtR ajpfsfspjt ^EPTSfrat (30 + 2731 K = 303 K 
V = STP 05 tflltSrR? tl?P5^ = ? 
g 


.-. srsiH ttflt 755,0.323 cm 3 TW ®f = 


32 x 755 0323 

22400 


1.07862 g («T?1) 


SWH ttflt tftCSR ^iK.'i’S WIH'oS 755.0323 cm 3 4ia^ 75? 1 .07862 g (silt) i 

\tK* %wtt- i.>o(awa'sH*waT? strata tea) t 

125 S. fsiWS «T'W13tT3T tot 315 kPa TIW ftfift wtaa W tRTOt 3.50 dm 3 I tl'Wai i^a caW W? 

2.25 atm 41 afta®*! 3RIT 3W ’IiImh ’aTTTaWa aRlasa wt'? Stt : 1.9444 dm 3 i?ia alW i 
9. 25 °C #IWI 99,95 kPa m fflW 4 <tsfg fafSfg afaR? aitwa W?T5a o.55 m\ t P TC IM % WW W 

(14-il tRPo^T aft 'sfil 0.625 m 3 'tmt'S HS CHEW 1 ®I|1 *iIm Eftaa afiW'OH wit's WM : 1 1.994 
kPaHa.J’faaaW^/I I 

®. l*tR3 aiaaiSf 'S WW •PICE'! <i®i^is> MnS 'scsm '5fft[t®t»Rr 200 cm 3 I i ®T s Tsrian It? caw Eta la®*! 

<MI 3iW 4]c5<i 511 105 cm 3 i <1*13 'ailfl®-! Wir^a i Sen : 10 cm 3 i 

8 . 4)<sf5 ajR Pil®iffiiwi 25 atm EIC* 1 ! 40 dm 3 Hi ?TPT «i{® ’ailcsi i 4 dm 3 '=d«reafiP(S •p-sI^ c<i^(t(.<p ^ 'OPT fiat 

’-sfi ^ar arca, w sifef? ca^wa Hi *tm?ia et®! 2 atm aja? wm 'tilers ^T'raiatr fta aw aca 

afa i tS-aS : [ 25 1? ca^t i 

a. Jtasf^ ®nar i .6 atm spt 5 T 5 j ^a us ®nca i 24 °c srwar « 103.99 kPa wf h : ttai TRi? ^ aaia ®ta 

'Sit? ^ar i a*? , ®h m « i * *na# aw? '©ta : 190.022 °c ^rasnana ©aca 1 

4 . irwt H; aiwc* 19 °c ^TatEBT 100 °c ^mnn atfa ©w a^ar aw sia quiJH ferea 

aw aw 1 wa 101 .59 kPa aw af* wa fa% aa 1 ©^a 5 43.2569 kPa. 
a. 27 5 c aiaarar a 760 mm (Hg> ETta jwlft cagwa wtiraa 450 cm 3 1 cagnlSta 17 °c ^raarar « 101.99 kPa 
wi 1 -': caw ca*jwa wia^w? a§fa©a a?ta? ©aa : 17.8363 cm 3 aiw 1 


45 
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v. 26 °c ^mnrni srfron wiScgi&EH g toei * 1 to?t tow 100 cm 1 r «wnan « 5 T*r fwf tot to 

toto ^nt?5n^r ^jkw tow wrfti 59*3 cm- 1 tow tow f?m ^ 1 : 10, 8476 cm 3 1 

b. 15 B C WW $ LG17 atm STFf 288 cm 3 H, ^fWf sffeTO TOT TOT i WFf ^mTSJT « 

ftc*t h : nrow ^iw '3 toWs ^ i (i 5 °c ^miro sr*f 1,733 kPa) 

^73? t Hj ’tftPTO TOFTO 272.9717 cm ’ ^v TO 2.437 x 10“ 2 g I 
io. 20 °C upTOUST « i90kPa W\ TO TOW il3cSit<a?^ 1 dm ’ W5FTO tfl5| TOW? : 572,358 cm 3 

±y 27 d c w snarr ^ 765 mm 0.95 g o, to ;ntfro Ww^ft tot i ^ toto 

5T*f 20 mill tHg) 3F1 0 : '$% TO i ’kTO : 745,9293 cm 3 i 

» ^.0.0 I ^jlwWTCSfl ^ (AvogadrcTs Law) Q 

CTOOT *n*TFfa *ff?HFTTO TO, TOW s *TV<JT ^T^JT^T W5 TOT TO, ^ WT^Tffu fUlft? 

aijTsnPF« ^iT^rn^r ^7 % to?t isi i ISp^iw* ^ Tpite4f51 ^stto toto i *jsjfr> : 
“f^r? vstmrpjr g TOf wiw -^fro ^r <stf*rc* tttot ?tto 3i<j toto f froiha*iw 

TOT TO, ftfirS ^T*TO7 <3 C7T WTO njIFW ^ ?WTOW W TO* &V&US TOFW 

CUT?, 4^, TO^T,, ^WT WWiW7 Wtftrfe^ ^7 SP^f^RT? ?.f,^ J , 

$ n3t'%r< ftp srmf^s ^r ^to £fro to ^ i 3 to nf^r tons 

^ i fei sj^cit^ EfiTO wr cw Pf^ic^ t ror to ^ TOf^r® l^itftt 

^ift^iroi ' s ih w:*rm i%^ «rf 4ft ^ w ^ ^it ^c?r ^ffC4 1 

^ TOTFFI ST53t°f TO TO C^f, ^TTOZT « Fn:^ ^TTO CTOft^ TTO ^ 

JSTSTW ^ Win 22,4 L, ^3 ’fftlw TOT ! C^tTO ^TTOf^FT ^ C4W!Wf ^TiT^ 

■fi* TO ^<$3 WtTO^ -^TO TO i f^*t3t‘^©1C4 neTTO^H G MFf WTWt?^ ^ ^1 ^ETJfsra* TO 
^ar^pr <nw ^ c^rw fstPft ■« Ncn R^5 c^n mitc^rt to 

TO T ^1" ‘^T?T^ r -S IW^T ^C<1 I 'I 0 !! ' ! Tl?3 r , f^Pf§ ^ "oTTOraW L^lt^iT ^TlK 3 ^ ^HW^r 

i \s7?r TO JTO W1 TOW TO" I 



1,00 mol 
32.0 g 
214 L 


100 mol 
4l»g 
214 L 


1.00 tm4 
38-0 g 
214 L 


%3f i + ^,5<2 * wrwmrcsT ^3i^ TO'nr 


lOOmol 
39Sg 
214 L 


t wfwmrwr ia^f5 nnFR? v * ctot ^^fTf ■□' tot fer ^^wsrr g w ?\— 

V oc n. (TO-T ^T^^lifll 'Q 5t^t f^4) 

V = Kn. WTWMTW ^J3T s 




6 
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?rtr? : fotfg «far 


'®uir.-»rRTC3r 4i?? ^mrast a etc? rrrtwtr? jt?r rttcr rrk r;?t? ?<j atfc? -so? ? 41?^ 

®WRT 4 iT a w'T r?r rjtcr? (,ni^i? ?r?rsR >rh i sirt? ^T^Rraf a wc? 41 rr 22-4 l. ??fiA r?? rhcr? 
^ stir-? 1 ^ arifl«*< awn ?r?tr 22.4 l. wrcsiRTtgr ftrfeff ''if>?i? r? fR^ra §*pit? ?r ct. 4)? arw-^'j 
*fr 41? 5iTsr-’!w c j ? n? rtr-^rfr? r?:?t rrkzkr ?aRR ?<$, na^rpj ?r ?t?ir? R??Tf ^ 43 r;?tic? 
Rilc'slRTcsiT ’Wf ^rr sr 1 r<a»i?' Tr 1 r?r (Miiikum 4 j *p?? RtRirfS? rtr Mr ?j*h i 4 ic? n 1 ?i?t jw*! 
^RT ?*J 41?? 41 RR 6.023 x 10- fS 1 

1984 rrm? iiipAC ^nrf?*r ?R?1fr RtnreiRTC® R®RTIR wr^fR^s r»^t ??r rr ; 4i r$5*t Rjpnfr 

RRRfRR c i: ; RT?Wfc5rR}S? 1 2 RRR IT® W'l? sftc? if ^vpp arrn^ST^nw RfsfTT ?£? l 

4}i^3ia fRtfil?? •ainei*TO5i r^hr rr, n = 6.023 x io :j 1 

4( t Itwhl I ml S°44> lAvogadro's constant! : WTCsTRtCSr ?crt ^OTCSlRTCSjT RtAIJT CRTR 1 ?T 6.023 x 

I O' ^RIR" 1 I ilfS 4i?1S R?Bt%T ^R? : ?!?? (R (RffJRT CRlf?? RRRSf? C5t? ???T ?f?R. ®?R ?T RTf^t? ?!?■ 
C4I'4 RT CRR I RTR-WRf'JC® ^JPT sTRTCjjr R?RT? *f?RT3[ Rrt? \ CR C^TC^T CRtfrl? ?T CRlf?? WlSJ? £?t? 
?fr fl . ®<m ?T RTT^T?T R? C? ? RT t?R [ SfR-^iJpo ?RC3TRTI3)T R??J? WJ AfTC? I C31WCHI 41? .sfiR- 

rt?pr ^TTcsmrwr r;ri? rfr *pc? stp C3 picnic?’ rjjcr? 22.4 ftrBi? ?i???r wPT a imsr rsrfp 

1 41RC?? -SfelS CR73I Riles '®T RtRTI? RR i]?? H?° 'Sir»jJ RR 6.023 x l O'* 1 3tJTEaTR1£SjT 

R?RTTf& il?!fu R^Sf^R 5Tf*T 1 

41 5*o;ii<i 41??: fR[R : , f?g 'SfTRTHr^rrcST R!W4 CWRr 4!?? (R? I 

®*fre4MT«n : 'rir^? toi? cna : 


32 g ^tf^R^rlR? RTSfT R'P RFRT 6.023 < 10 3 * f& 
44 g CO; 4!? RC*n <53? RtRlT 6.023 x I0 3 * ft 


' RW R C J? RS’JTT 6.023 x I0 :: ’ f&. 

1 8 g RlfRR RWJ RtRTT 6,023 1 0 21 IS. 

*t 14*11*1 (4# e*m : 

1 g SlfcSlW-i-a RfIRT’J? R?RT! 6.023 x 1 0 3 1 fS, J 6 g 'SfHs^R? RTC^fT RRSRJ? R??TT 6.023 x I O 2 * IS 
I2g Rr:?T R4RT^?R?RTT 6.023 x 10 2 - 1 fS. 55.85g CRTRIR Rtfff ^raRT^? Rl^TT 6.023 x 10 1; *fi> 

R!« r R-S : 43? CRf? 4t'?C4blC’6*- 1 SlRWfl RW3 H* R?Rrr 6.023 X 10 ; ' fS 

4i? CRR Na J 41? RC?7 ?FRR? R!?’ 6.023 x 10 : IS; 41? CRIR Cl" 41? RJ;ifF ?RfR? R?RjT 6.023 x 10 2 ‘ IS 


I rA, RCT : 4Nc? : si r?wf? *#^*1? 43 ?? ’crir* 1 si ctkr? r?®tc? ^^rc? Sr^irr ?? 

AMI 13— RRT^RF C? ®*TRR ?f^t?1? Rt*0I C lz 4]? O.OI2 kg *ff?RTFt RI?T ?l4? R??t*p 

RtRIT? RRR ^ Rf??*!!? ^ ? Wftl 4J? CR1R RCR 1 4H‘+6fl RRTPff? ^RIRIR ?f*l?T t*IM ’RRT'J, 

Q|la * ! C??TR 1 0.012 kg 1 2e C 12 41? RFU 6.023 x IO H Rt?I? ?FR ”RIRT5 R^RIR | 4] Rta 

*RR^f? *lJ?Uft*Rr 4]?? CRTtR? R?W? 4l'5tC? ?RT RTJ— C?tWT PT *tf?RTC c T ?Tf loWmi l Rt*IJ?, 

6.023 x 10 23 ^■ ff tT?R ?f*t?T ?K? £R ^ *IRTC<? 41? CRT? ?RT ?? | CRM RRf& JR ?Rf? C?Car? StCRTW 

%tR CRMRRf&4l?AIS ??1?RRR *RTC^?RRR?*(T *t?RT^, ?T?R t«J1^4 ?3C? RtT I 

Rr?«r s i?rc? 1 crtr ?*t, *rercTg ? ?m ?rc? 6.023 x to 3 -’ Rt30??i *mi9 4t ?ito? «? c??m ?ic?4ffcsr sm 

*w*1 <^3I SftR-’RTt, *i^R L J.?l CWI RR-'ITRfg 4?v RRCR? C?C3 RTR-RIRR ?3J 1 


RlR-'faRI'i : cs»lf.«l CrIcrs *T1?RH?? «?c? R1R 4l?i^5 2f?f»f ?<JCR ?® 5JTR 5R. ?? SHR «£?? f . R lRC? if 
CRtCR? 4? anR-RRRT^ ?RT ?R I CRRR- 41? RTR-RRRWf ?^R ?RC? 12 g ?t^R, 41? 5fIR-R<rsr^ R^gRSfR 
?RC? 14 g »ii?(jjl(.wR 41?? 43? snR-*!?RTg ?%C®R 4RC® 16 g «|fac6MC* CRRTRT | 
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W WWCTOl : iC^TCsrr csfrfiR *n TOt<fa BTRlw *<)£<• .TOT .aws* s|W Tf* TOT 

TO ft# 'if *RT vfcl TO-WJ ^T 4IW TOT-CTOT wr 33T i CTOT- TOT-Wf 3T WF TOI-TRR 

^%TO W2T 32 g ^fgtOSR $W- TO- <T[ l£R TOUCTO <T(fa <T?TC* 18 g C3ro i 

TO-^TOP^ ^WT : CWRT RfrTO SIR ST^T® fafw? ‘‘tRto TO-TOTOfa^ MWfW spTOT CT 
' 3 T^’*JTr 9 tT'33rT UT?T. W73F if *ffcm Rfc 3 aT£r--°f^3JT < 5^ 5RTO 3W 33T i 

_ TOT S<U[f*(* (.aTkqfl TO 

$WTO c fTOin. 28 g RttglOSiCTO TOfl «a» TO-TOTOJiT trwt = = 2 

48 g ^fo(WR« KCHtf a? SJR-’TR!^ TttTO = J^= 3 

TO-WJ3T ^Tt'ljT : C4TOI TOCsfo WOT SfflR^ iHfSrS ’ff^W 5W toT-WMIto OTO TOT ®R TOOT ir 5t»^TT 
"IT'SHT TO. ®TCP TOT 53T if *rfwW*f ’TO i^f TO-^I'J? 3RTO I 

TOTCPtfo SfO £fWf*T* e? 

‘ 3TII - , ^P r = rmr^arm 'TOfro W 


*, 1 !0g 


| 10 O 

ot. CO; toto-wii??rwt =~rr^~ 2.5 


44 g 


6_i g 


63 g *(1%®, H ; 0 TO afW-R^ W = t-^ = 3.5 

I 5 2 


n 


?JOT sNc^ i .STO TO*f WT5, TO TfTO (.❖li'il ■H&sf. i RJpT- OTlfeTO GFMF^*C<P NaCI 


WWOTT ET^r»F TOT 5TT. 4 (RftTO Wp «[TO CTORT 'srfwj CT$ I NaCI 14>*1 I W 
Na + a cr WTRSOTT ^R^ITO WOT l ifl^sflf Na* W3R TO® CC W?H TOT TO?. TO 5 ® CC WTR TO® Na* 

WTO TOF ’iRM&'o WOT i W Nad OT'WCX W[ tot Rjj WOT RT I 'Bit "(OTlferra qp fffew TO 58.5" - 

ifl Sfefl> *RT i SlfTOOT 4 TO MlfafllW gsMItPM TK&F5 I <im '5trf ^UTRT ^J|yf44> CTO 43?st 

TOffiCTIW I C^^sff«'3?fe^ ! TO5(^RTOrc3mCTtlR?C^‘^TOlW'®?”’^3rqR?J i 


's*ij[i«Miual 7 R 1! fn?r frof?r ^ h-so^ ^ wirr a topfitc^ ^fessra 4H%w : $fe^ 
^IWH¥ H; 'W ^3T I 


2H;0 ;=; 2H + + 20H“ 

< P)k , *tt I* '■slvbS'qitiin RQmiI : 2H" + 2e — -t> H4g i 


RTfPTFB f<lfosr : 20H" - 2e * H-O + ^ 04g) 

d f^3RTT C%U$ C*tRT TO 2 CTW tfN S'l CT BTTTO 'iftsflfta 4S!R ®T I CTOT 2.016 g S lt CSK-SH *JTRT 
| 

1 CTOT ’5.f, e i<nti5-H 4i«<p *i fa < ii I?* WTO Q6500 C 
« 2x96500= (93000 C 


2.016 g ^f?^STCTO itTR TOC® 2fRT5#?r (93000 C 
WTO. ^1^ (R WTO nfroft® *T?T TO 1 .602 x JO-'V. 
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^ OFTW ^TWT N WT 2 CTtFT ^^TT 2N tfR* 2N $C^«UH C*T 'WH 

*tR<nlVa irN" 2N x 1 ,602 x 10 ~ 9 C 

.♦. 2N x I.6G2x l<r J *= 193000 


/. N =: 


193000 


■ = 6,02372 x 10“ 


2x1 *602 x 10 
/. T snK«mi7^T ^Prtir N = 6.023 X 10 23 l 


8 . 


I ijj X ^NRvw^Jx^PT^f =STP E3F 22-4 L^STPCS 22400 cm 3 = C5M =^SfR-^= 6023 X lO 23 ©^!- 
X m=m = 6,023 x io 2 -’ IS *m\% t 

«. WWiST ■a BTC'fsI TO ^fTtC^ ^rf?r»wn ^TOj 5 0ic-i^ ^RW f W 7 ^^TT ^pT 

^Tv^lRT «4WI I 

=L 3R5 Sfm ^3T 6.023 X 10 : jp CTJ *IW, (7 T ^ WJltB W> *5 ciflc*hl ‘‘UsTOftft'fr I 

b\ C*fl*f ^(C® ^T r = ^ C*fl^T WI<C» *RRT*p 'tftffl - ^ GJM ^flWT UI1?IM*1 ^UT = ^ C5fl*T 
?FW >£W«S W ~ 6,023 X iO" f& I 

fe. WT *ui«>1*FW WC^ra c^'&a^' £Jc*4©m \ ^*r C$63 £WfWl *w i 

io, £Ff& ^ qj35|3 ^Tt 'TOWfw ^ i <£OT ^ 'si^re ^Ef, ^ l .0 

x 10” 24 g \4R ’SR^ST t ^ ^Ej *fRwFT wl *TT ^£a *11*rnfflfW ^ <fl'<^Rf CSV \ C^TtflFT iH? 

i c^Sa^ i * ~ ' 

Swi i ^#(^Hl^^l(C S 12) 

^rsTWT^T : *Ji'S*jrlRj<p = 12 

,% 4>}4w «rfsr ^rtwrfw m - 1 2 g ^r ^ e + 023 x io 2 ' ^r '"mr^ 

6,023 x LO 23 f& ^TWT 1 ^ ^ 1 2 g 


1 = - 


12 


■ 6.023 x 10 S = L " 23626X 10-23 8 

.-. ^SiT l .9923626 x iO“ 23 g. 

$wk«“t ^ : 0 .] cti*t CHj 'fl^r'*(CTT •»'sft> 

^Wt^fH : CH 4 i^iT StT*T ^l e ff<< 1 W 1 6 g mol" 1 

.*. j C3?M ch 4 •£& uw ^ 6.023 x to 23 f& 

.’. 0.1 " " ” " ” " * 6.023 x to 23 fS 

tfjspr ch 4 '$% twjjjw 3R^or 10I& 

.-. 0, i csw cHi *p:*jt ^’strt - 6.023 x ] o 22 x 1 0 = 6.023 x 10 23 1 

«*fT^r a : CVTOTT fflft 'Bl’WIBl « Ttl*f 12.5 g H 2 S »fflCT?r 'SfWSH 8.235 dm' l «& <3^ '•WHWI « 51W 

12.5 g CO. ’tJIt^W ^mi'W f^TT^T l 


^WWR : H;S *li1t J ni SfW 'arT c ff<i<p *5^ = 34 g mol 1 
.-. 34 g H 2 S ^tTPT = 1 mol H,S 

,-. 12.5 g H 3 S OT = = 0.367647 mol H,S 


CO, '9ll e l(44‘ «? = 44 g mol' 1 

/. 44 g CO^ ^3PT = 1 mol C0 2 

.-. 1 2.5 g CO, *tTPr = = 0.2840909 mol CO, 
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'=Ul(.'*l?Tl3Sf 4335? 1 51? nW >3 5TC? ’ f ljlf,-*l , fl C?FIT3 ^Hfl'a* ??H 

.-. 4i3sf ’st’WT ] mol H,S <4? 5T135T = | mo l CO, 413 311353 I 

.-. 0.367647 mol CO ; 413 «U«MM 8.235 dnr 

8.235 X 0.2840909 , 

.-. 0.2840909 mo! CO ; 4)3 ‘stl?®? = — - - ^ 67647 = 6.36341 dm 

<?54i3, CO ; TO -SIHI®^ 6.36341 dm ’ i 

ftiet?*?- S.1S : 

|®J i. 3Rt : (*) 4i3# ?#3 wj3 to, (?) 413 # ?feicsH ?3??23 m, 04) stp cs 500 cm-’ co 2 413 53 , 
(?) 25 °c ^T’fsjTTaT <3 99.95 kPa ETC? 4.5 dm' 1 N 2 413 53 1 

$53 : (^) 2.9885439 x 10' 23 g, (?) 2.6564848348 x 10 :1 g. (?) 0.982142857 g. (?) 5,080159 g I 
*. 27 °C §3351 a 99,99 kPa 5tC? 10 dm 3 C0 2 ?JIWd C?I? ?^tJT, ?^3 ?k?TT « ?3?ig3 333T1 f?*f3 353 I 

§733 : 0.403348582 mol. 2:4293658 > 1 0 23 IS M, 4.858737 x 10 23 fi» ?3?tg t 
a. 27 °C §3S5T -3 99.99 kPa 511? 0.5 dm 3 SfttBR'ffcfil 0.52087 g. 413 3l1*lf35 53 35? §83 : 26 g 
8. 4|^J# ?H17r? 22 I 27 °C §3351 3 98.95 kPaRt? L dm 3 $ 3JTC33 53 3K5? : 1.744566 g 1 

tf . 27 °C §3151 a 92.95 kPa WC? 200 cm 1 ?IU?? 53 0.25 g. STP C5 0.75 g ?HPRT ^035? 55? §S? : 500.573 cm 3 1 

27 °C §3351 a 1 atm 5H? 413# ?TCS 12 g COj 3fw ?»1IS I ?13#C<t i 30 °C §"8513 §ft5 3*313 fi*f *"#41? 

?n? C 4 ? ?e?t, trc? 5 T? 1 aftsr 3 ia?i wpr 3 E?i co 2 413 c?m >r?UT ??? -ailscerMd 

*t3?F^3 33*&t W? 53 I $®T : 2.700270027 x 10“ 3 CTt? C0 2 , 3.2527452 x lO 31 f& ^%Si? *13313 I 
4. ■‘fit? ?? 413# *031 Sffe 3§T3 150 mg 53 W? I Sf5 PICK'S ■'US# C3E3* 55f5 <3i#3 3177?3 ?5[3 ^ ?3? 
$33 : 1.3942 x 10"“ f§ 1 

br. STP 05 6 dm' *mPT3 53 8.571 4 g. 27 D C §3351? « 1 atm ?TW 500 cm 3 3J1C83 53 55? §53 : 0.6496 g 1 
S-. p^1^§335ie?tI?4.2gm NH, 6.5L3Tt35?-sm5t3l 3t 53s? §3s51 « to? 1,25 x 10 23 C0 2 53 

’WW«h 55? 5 as : 5.460219 L I 

10. OT1? Ptl*f3 3Tt?3l4|l 5 WC? 4.25 g NHj , m(. J is 'ailsw't 5.275 dm 3 I A 4J3J? '4|4'^|« 5,5 g CO, ?T1P*? 3H3P5? 

1 §33 s 2.6375 dm 3 1 

11. 25 °C ^oT'TOSr « 1 atm STt? 1 1. STRTS'C'ld A. B « C f§s# «TO3 H 2 . N 2 « 0 2 4IPT 1 CW 

*13JB J13«t!l C3f*l ?^?T^ 3a?R? ?Ttai3 ’fJH.^13 ??^ ?3I5C3 C3f*T? A ?K3l3 ?)P7f3 ’SI'TSlaiT f?3 C3I? 

B ?l4i(ij(.<i> - 5 °C 'a C ?i4il5t"p 45°C 41 Sfs'4) < 5 i <K. r i ?lwi3 6H?3 'll?!?®? ?5t?? 

1^. 413# ?#3 ‘3131 $J?S £(fe ?*BT?r 250 mg ?!% «si^lti 311®? 3? 1 fife Mws ’’fia# <^fC^ 'P'olti et^ls 

?1E®?3 3rg3 ^1t 33? §^33 : 2.323689 x 10 tB # 1 

la. 27 °C '$f®1?l3S( a 1.15 atm 5TT3 400 cm 3 aH35tjH3 413# ?T!C33 53 37.45 mg 1 413 413# a(ef 3 ®3 

3S3 ! §33 : 3.3206 X 10' :l g 1 

18. 0 °C «T?3T3[T a ) .75 atm RH? 175 cm 3 ?T3Wf3 413# ®3 0.5 g 413 413# , 13?t?3 53 Wlf 

^3 I : 2.656 x 10" 23 g 1 

l(f , 415 filftwl'l 3>13*t '5l5 , 'S('3|l3a 413 53 W? 413 ?WT §?I3 3(^(3 ?S.?jf3 31 3>a? § i 93 : <53 44 X 10 ‘g . 3(^3 
?”v?T 6.023 x 10 2fl f§ I 

li. 25 °C 5T??Tii!T a 1.75 atm EIC? 500 cm 3 4|3# f3?H3l^' ?1K?3 «3 1 .145 g. ’lilted 413# ®r3?PJ3 53 3*5 
?R?§53: 2.656 x 10' 23 g I 

18. 3R???Tr 700 C^lfu 3C3 ftpi. 4t^W3 sfpsKd 5 Slfe (,<n(.<pwa 413# <pw <s>l4« *W?r 12g 

?3?T5P ?S;?jr ’m 35315' 355 ??133 STOmpT? §33 : 2.39007937 x I0 l( * ?§t I 
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lb*. !OGmgCO>t^ 1.6Q64 x 10 ]1 16 C0 2 ^ W C=MCO, ^PSffS s 6J2425 x Ur ,4 iiiol l 

15 ftft OTK *1OT TO 'ofUtwiR^f ^5 T^3jlW*T ^*lM? : 9.0345 X 

1 0 ZI ft NH. W'J 2.7 [035 * I0" z It %twl£W ^*TH ( 

Cjo, 2.5 x 10“ 5 mol ^Na ^<T **CT TO&TRT fr^g=T ^STR Wf TO l ^53 : [ .8069 x 10 2 ” ft \ 

*:>, 44# (?fr<wt 0324 g ^jlPfBftn TO^pii?^ isfSre (c*h s o 4 ) <^h c*r 2ft 

TO^lf^R 453^ £jfoSfrr <5.\sfU *fflFl*l!5.I*H* p : 2J 6 x 10 21 ft ^ I 

^ iOT wt wzffl stot ^ ittsts ( 5 .o g) fsf^ (C12H22O1 1 ) c^rr^f tot ^ itcm ’sprt w c^pt f&fa 
TsSTH? I 1.4619 x 10“* mol i 

RJWtf^T (C 7 H 5 NO 3 S) iiRsf& 4fer ftfSols* 1 u> g ^£41 TO CTO *oi<fI|5*i x 3 TOft 

4&JH? : 5.4645 X 10’ mol. *TOF<iP = 2.30388 x 10 s ft j 


» fr.sa.8 | CT-^pffCTO ^ i Gay-Lussac's Law) 0 

: Cf-^l wi FTf ^ST ( Gay-Lussac 1 s law of pressures : 

ftj®fS5 C*T~*pfF£ f^l WTTO7TO f^rfsfB fafosJ flTPlU WfTOTW ETTO flfw <n£sfa ! ITfa ^ 

ftfW TOWtTO fsfe* 1802 
fefa fjTOl 5T*f 'Q ^TC4T%£ WTSTfllR 
4t4T <p?R*r i fefJT 

<T4,<|fi -ai i <J sL f t n fijfji ] °C ^TTOH 

41 J7^4 ’tK^ 1 "sc.^4 

* Bm $ m ir toto o°c totot?f 

w m srarm *m ®i<r — 

Twraspt ■|f^i ^.jpt Sji^) 

in?MRr. fw fnfsg nrCT? o°c, i,°c. t ; °c. t,«c ^T*miarra m ^trpw p n , p lt 

P ; , p, Swfr I 

.-, tn-»pTTW< nc®. i,°c ; $T9T!naR[ ^frr^ ^rn. p, = p rt + p„ *a<r = p 0 + 



WlPr « w#f HW C'T-’^ptPF 

(*/WlH°Hr - S>/ff/i^o) ’tiiw -STPJ3W «Wt 
5R?R OT, TJ? ^ 

'aifatwra ’mra *nf^ «?ri ’tjpr 

^j5 , 3ja[ oii(<!t.|fl «pw^ i tfl^fil'3 CT-^prR! 
|wTO^T5 s T-' s fTfe f^RU^T WSf ^’W4, *1T 
(Rtf ^ 1 


► 


( m ■■ — ^ n s 'b ■ 

) = 'ITJ* 1 : m (273 + 1, )°C = T|K 

Ll.Isl. r 

•’• T[ “ 273 (1) 

l;"C ^fTRl^I P : = p„ + = P,( l + = P ( , ( 27 2 7 3 V = (273 + t 3 ) -T. 

P’ Pn 

*■’ T : ~ 273 (ll) 

t/C TfTOB ^fTRt^T bT^. p, ^ P„ + = Po( I + “) = P ^'jjV^) = : ‘ a,| ^ T <273 + t,) = T, 

£i_A. ...» 

*• T, " 273 t«>) 

P P P P P 

.-. i.ii « lii iT« 3i^T 0<=t 57^ m W. — =^ L = ~= =T^-=K(5 i W) .■. = i = K 

l ] I 2 I 3 A (3 \ j 

P 

a i3nFn»irn?TOFrn<pt e -= k3ft, p = kt 

a P « T (iv) 

( iiJftPf K ^ W ^ITRTR "5^ S WtWTRR ^5T^T Wf TO C*f. f%? ^TlTOt^ f^f^S 

5tf , f jjjflou «iltntf^r r w Rsrqf ifi<p j 


1 
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' HH I CTJ FPT ^W ^TttlT : C*T-*p11C<M ¥N #tlw '4TNM ^TT P = 

kt, tt i£i^sf& ^r f^**ir?r sfror i figra TO"^?r fef^ft ^to?f sttrtr m*t (P) 

f<fegi pf^rr ^fsnunrf (T) 2ft€ *rp#wit<f* ^r t^frrSt to i 

^ z*wm x ^ <ht<r t Y w? p w^ to i ^ c^f^rfeTU feu 5.0^ (??*$ *rt$^T ^r ra 



fefet «R<T f^j ^|%|>sw, m P TOR W^fTOT T ^ C^feu TO^T C^^ffeU'^Wt 

gf ^pfe^ OTf fe=^n# ^RTORT ^TOIT TO i tTOT TO WraTOU^ X TOR fafeiT 

srrro i wni'sw f^svrjw toto^htot x ^cto tor c^rc B t ^R'® snw, *rr fra 

tronTOT TOTT l 


I^SF TO - : 

i. Mim ^Rf CU^T 37°C ^TOMt 'S 1 102 mm (Hg) Wtf 7.5 H : *fJPT i ufe 

c^ arIS w> 45 °c ^ram fro tout wu fi|^ TOra ^ri §*ra wbt to ept 

£JETO TOH SfcsitSR *fSt^7 ^S?r : 28.4387 mm (Hg) 

3Sf$X®it <HW4 CNG \ 50 atm 5FT TOT TOFS *HEU l 1 7 °C WTOTO WWW C’TTS? 80 

atm Wf PNT CW l *rrfi5C^ ^ITO CfTCR TO WWTO ^t?? fe3<T ; 270*75°C 


*,0,8. $ : cR-Tpft^ JTff ^nr^^TC^f ^ (Gay Lussac’s Law of Combining Volumes) : 

c3=# fnc«r^ ( 178 i ) rIN 71 to otito c*c fepft ^mrroi to w?r ^cw ^mr^r 

^TCT f<0h?£t TOT ^Ttfe TO i 1805 ^TR^T fesi# C^T-^pW'6 ^PTCT O^m ^TR 

43^5 ^STTOUT '0 Wft ^l^35TW ^ 'flirass-t 'atftlt'SrW^ :3 !TC S X fifelT ^TO mfe 

i fefe c^*t *fit i ^T ' 

1 viifRFoST + l ^5Ti ^ <^Flf^ s 2 1 3T5r^' Af?cSfC®R 

H : (g) + CUt) = 2HC1 (g) 

t w?r^T ^djfftSR 4- 3 ^5R®R - 2 '*iiy-®H wn^rri^rr 

N 2 (g) + 3H 2 (g) - 2NH 3 (g) 

ftfeg- fefeRn?r ^s wmro? fefe to i sos S^Bic* c^f- 

tJW TO^ - a C4lWl fefSft ^T^TCUT 'S FH!^ ftf^Rim ^TT^ ^5fW^ ^fTRTR 

’JR ’Jf£T?I 4]^sfe ^ CC<f 

cn-«pTR^ ^fu ^ifefe© i w ’shr ^tto ii "Jjufe ^5 nrr%r 

tR^n^T, TO^H C^Ofi-s 2fOTSH *RT i 2 
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^8 *rsr 

y> yvA I wf ^rm 'Q MTPT {Ideal Gas and Real Gas) Q 

afraw 3 3JCZRT CW7* 5^1 If! ^6*1? f%fe W&Z ^tTPfW tj%|W wPt ^E?I sfTC^ I JTSft— 

^rM *fim 3 sum i 

S.'3-tf.J • ' a il |, T J ( f lJT 3 T (Ideal Gas) : 

“^nrsT jup®! «r*rsnair?r a 5 Tc*r *TM ^awg^ wsr <k;<iw<! ^3. bitftJW ^ 3 |jic»i*it®t jwmsir 

^ ■ s UT*r ^ 5E3 «IW 1 ^ift ^SIPTT (SSJptt iflpr *(Tt%r Jfrwy CTW bjsf. fg*R «i<r 

pv = nRT 5 r5t^? c T 3I3T l^tTlIac® '$$ 1 «|f$4«IM 5 ^ '3rpf*f PV = 11 RT spftM'T ^ , 

'^t’rarai'fj OT 3 R wsj^M *1% igg ’arnrsp?? $*rt ^ 'g| Wf i c<P3 w**f »npr 

?®TT w ^flOT I SfM s|JTC 5 f? CTO = 0. 

W*f 3 ftlf tsWJtialfj 4 •H^lff-fl'lflJ srfif^W *wc,»H! C $ Z 4§ e i CTHaj j 

'at T K m*l« ^f“f 8 T (Characteristics of Ideal Gas) : ' B fT*f*f ’IJIt 3 ) Real'S* St^fgpr^ ^siT»r «TCT 1 
i. f??r W'fsnsnrr ept 3 wrwefra 'S^pm 1 ^afsjfN. pv = k. 'of$ <ar^cir aft fip" wrsnsnrr 

m aara pv ^tr tara ^sr^t w airr wr srptcimt 54a 1 

*• *ijpt vsmsjT a sira pv = n RT 3#^ caca k?t t 

■a. ^TfWRSTTT «ih*f ^fifwa < =i»!'s?i c ( *ife 'SWawn' ft^%r 'fa 1 arsfps, ^i^Wfsnr ^p**f 
’Olfr’W ^5tra®(,')S 'fftw^T 545T'3 ttfCFRT {.<£|Olf ®lR<|\s*f Wf | j 4^j ) T = 0 

E = sfTIPI? 'sraj^fft *ffe, V = MiT^-a I 5fRP» s r T = C^fftH 'SPIRIT l 

a. m ' 5 t’ift<fi'o c?w ’DK.'ifi 'er-'ftiarr 0 °c ^ 7 $ -273.15 °c <psnM ^trrc^ra ’strtssi i 

ff-. 'fft^jfp 3 f*MT t T 7 f *ir ^'ra’ ai 'lift's t^iwi «r^hi ^45 ?rr 1 

'is. ' 3 Tf*t*f «tiw ^gei^rBr ’afsj^fft ' 4 fl% w^vnaw S^f?r i 

*■ 'irm ^j^rmfr f^fe^T’W ^ 1 4^rc arras c^r ftftffe? 

5 T" ^fT 1 *fTlCT?r ^Fg® 7 ^fT?I «rht ^pqpf-PTftas 1 

fr. 1 3 rM ’j||f,^f! C$U5 JT?T 7 FrCT%T Z = 1 I 

RT 

i.O.Cf.^ : '®(H J f ’Ifk-m ( Equation of an ideal gas) : 

ftft^ «C?RT V, wn P, T <sfW-’3I , 33 n 

V «^(W! n '3 T fW); 

^li*llw, V « T I’m n 3 p ff?) 

WI^T^TIEST V k n (Wf P 3 T f^T) 

nT 

.-. V « — (tpR fi, T 3 p sn^ir^t ^ 1 ) 

nlCT 

■'■ V = — ^— < K 

.-. PV = nKT 






Swdic'T fj]pf 'ag 


fei j.o.yu- : '3tH4 ’i)ic>i« 'shit 
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spf® ^ cstm mrim? c$us 373m « sterna ^jcaRr 33fw ac 1 # 5tm pv = kt i <a k- 

^ UPC 313713 fippfe <3 *C33 ^5M3 fm»3%T i £3>33T, f=Tf^g 16133131 <8 TO 9 ! C3 (3»IE3T *lJ1t3<l <313*3 <513 
^3^ S-33 f3w( 3371 aRCT I for 1 £313 31 1 ■5n3-31<I 3ITC33 £333 K-33 313 £3 *131713 Sfffea ^33 foo3 
^3 31 31 ^IJICBPtRSSl 3t3J£3i 3^£®t? 3313 3*31 313 I mt(.*l*1l£5I <4^ 3133131 <3 3173 

33-'5n3*3fof*ig 33 mnm 3313 mtmm ^ mm? i omra, 1 cw wwiwr mm?i3 1 

ct^iot fofos «mtarr <a wi j mm cnwimt *mm mia^r «nw t ^t? i opt woit-il wrt 

C^ar — jr i$3 313 m K 413 313 4)3>? 3C3 I 1 OPT mfosmt C3M3£3I ’lilc-n-si ®RI K <33 ’ilw R 3131 SIW 

3311 3C3 STfW l R- G$ CVMId 333 .3*33! 3®ff 33 1 R-<33 313 33 *l)lt»m C&US <3®$, <3 313 ’ijl(.-ns fippfe? 
^n?r f3^3%T ^ I *1? <3W J flWW mm 3®Tf 33 I <3 3R3W 1 <7PT mPTI3 cvra PV = KT 

g 

j^taqp tfftET PV = RT 3iW «PPH ®3T 3C3 slum I n C3W mTC33 CWH PV - nRT. 31, PV = nRT = M RT 
4)3753, g = mi PM CTfff *ll33t ,c r; M = <£ mTC33 «iHfa<p *3 i 

■3 3 ffo 33 f&£ 3 i PTt 33 n OPT <313*f mK7I3 W^r^RI 33fo33 i spftwRfij '3H»H 3TPT 3^1 -“MM 3TC33 3^16 * I 
3 ^ ^gmTJim fofo^T 5£m, *31(7(3 fip^fe? ^33 ft »3%T OTI53T 3tf*t £3? I <®1? 

>#<fHiqfsw £353*1(73 srpH *1117713 OM? Sf53M 3>3T 3T3 (fSST 1,0. 5tr) l 

0CT1KW i Validity of ideal gas equation) : 

'„■ C3M 3TTW mtl7f3 3T^m 3^033 5WT, PV = nRT C3C3? R 33^ 3% 3JTCT3 m (Pv « 3737(3 
*ffim ( n) alTim, 3HCT3 aw?M 3§fWT (TTW W3T 313 V « T. 

3^r 33(713 333 (5T33WT (T) ^ ^3. ^afrs, T = OK ^3, 3^^5113 V = 0 ?C3 I 

3fT3f3, 3f®T 3T3713 333 «133l3Tf (T) <3 3S33T3 (n) f^PfR «C3 313713 *513^13 33t3S33 $R> C33t 313, 

V « 3f3 3TR713 ^33 3J33Tf3® ET3 (P) 3T?t3 33 P -» cx 33, «C3 V = 0 3£3 I 31^3 <33(73 

3fR713t 3J^l3 3TC*f 3t 0 K ^3313113 <411110-1 33 3T I 3T3 fan C3C3 3113W %P1 3*3<7T 31TC33 3(1303 

en?m <33? ft(^ ^simnanr mm o<w 33 1 ia 3*1331311^ 3ftf astmnait 37m 1 CO3 3JTC33 
tmca ^ 3R 31.1 °C, Hr C mot - 239.65 °C. He <S3 CmCJT - 267.65 °C, 0 2 <93 cm(3I - 1 18.80 °C <331 N 3 
i£j 3 cmss - i 47 .i °c i <fl 4 ?<»i:< 'smrur f?3 c?rm rnirni §33 otirnifmo mm 3i^K5o armim 3i37i3 mRmn 

3TSICO 3CT <53^ <33vf& l3f^ Vtcm mm ^3<7T *lf3m0 33 I «lt m^fo'<5«ll3 S|«lit3H 33 311133 

5 r ff3>3c c r af3 JSbbtjim <s fmj wrm>tiiiii3 mtm3 3imji ^3C® mit3 m i mtPw3 3T3nn c®mr cm^, 

313133 3ITOCT f3^313 <3 ^?^3t3J13 3R3*f 3TR7I3 3 5)033 £313 W! <33? <3 3^1331(713 3T3R31 33(713 

fafea ir4i<iS[ 3333 wr m3 i wi ®rrmif mm 3 ^ 353(713 ^law<»'»r 3133 m^'S 313133 <33313 31^3 
mt 3 ®mi 3 f 3 f%^ 3(^3 on3jnR<i m 3 r*i t kn<i c^(3r o 3fl3<<T < 13^13 331 £3£® mm 1 mpreiTira 3 ^ o 
>jf.i[v?g 3H f3*fel3 'll 3S|333' 3«t?7(T? 3133T3 wr 3R3 3t I 

mm 3^^3133 3J33T3 = orr^f mm 3§m3 pv = nRT =^rt ot 333 , 

w ' ^ 

? o. 8. otm c* m, 

^ f^?r ?s?T 'TO I 

% a ^RT 

I pv = nRT RT / + M=*^r * <0 

, t$i f^j^ « w^\ ^fpt (i>*Tv 

^ mm to \ ^ ^#w=r toto ^rft wr to i 
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*r>rra4 : 


i i 37 “C «r*n(MT 4 1024 kPa W*f 590 cm 3 ^TtHWW C*lCTT WnPTO W 0.75 g flJlCTll 

wftvwIMir** i 


’TsrpfH : wr^r^f nrw ^iftwr csiw ^nwr *nf , 

PV = nRT = S; RT 
M 


/.M = 
.*. M 


gRT 

PV 

0.75x0.0821 x 310 

1.0106x0.59 


= 32.0136 g mol' 1 

.-. ’fflCTfl '3ilHR<i5 32.01 36 g mol" 1 


4 , *1TW, 


g = *utpnr = o.75 g 

R = CSJFTRT -»I)M - 0.0821 L atm mor’K" 1 

T = (37 + 273) K = 310 K 
P= 102.4 kPa = 1.0106 atm 
V = *ntC 5 15 ^RT® 3 ? = 590 cm 3 = 0.59 L 

m = *oiPRf '3rr e rf?35 '5? = ? 


'Sllil'Ato* ’lilws W : STH*? «tTm >1 1 5]'}’<!H i PV = nRT = ^ RT * e = ^T^ lii> 

M 6 RT w 

ftPfg ^twsit 'S ®it*r m>iwi .^ot^RT ■oiiij'fiH wrtt (ii> ^ TRti<.< c f csjw *uic»ri ®?r 

^41 3RT I *111*115 fetHi '5?' , 3[Kf^ w? aa1\o ] 


* t 30 «c WWW 0 765 mm (Hg) 5W 1115 cm 3 COj WJlPnT’W WlT^? I 

^Rpfpf : ^srttpf *itpt ^rflwr cwcv wrw ■‘fit. 


PV = nRT = ^ RT 

PVM 
*'* g_ RT 

765 x 1.115 x44 
g ~ 0.0821 X 303 x 760 
= 1.9851 g 

.-. *ttOT CO; W »? 1 .9851 g. 


^’TOT, P = 765 mm (Hg) - atm 

V = *flC!l? C0 r 44 a|1?l«H - 1-115 L 
M = CO; 44 41*1 ’atMRw* 134 = 44 g mol" 1 
R = 0.0821 L atm mol"' K" 1 
T = (30 + 273) K = 303 K 
g = *11131 4%5 C0 2 45 ^ m ? 


«. ’bit*)* : wpf *tJT>T spftwr, PV = nRT = ^ RT 


41, gRT = PVM ■•v = Rf flH> 

i O 

4*11 M, d = *111 WU = f: = — — — — 

OT C4TC4T $fHT *TJTCT<r CW ftfw? ^mnai >3 Sltn TWJ frfsr ?M I 


ATOM'S I 4Wl&ntOT35 *C WWlart'O 1.05tttm®TC*f1^|*lfipmcO J HPT i *flCU ’OlCTf 


TRTpfR : 4TI*K cat^T *tlV|<(| PV = A RT 

M 

a gRT = PVM 41, * = ~ 41. d =~ 
g *tJfPT^ '©3 

‘ , ’ m ' d -v=lm5Si5^=' m ™^ 
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d 


PM 
" RT 


d = : 


1.05 X 44 


= 1.827 gL“ 


' 0.0S21 x 308 
ffTtOTf W l -827g L 1 


8. C5W *ITPJ PV - nRT 


P = LOS atm 

M - COt 5fTsr ^T = 44g moF 1 

R = *tTPf 5^ = 0.0821 L atm mol 1 K" 1 
T - (35 + 273) K - 308 K 
d = CO 2 *tJTOT3T - ? 


**» n " j^iy »(iv) 

ottott ®r*W3rr « m*r 'in™ s?pt *hot «ot (iv) ^ »i 5W«*f cwot 'in™ ctot 5 TOjr 
PKu <il<j i 

8 s 32 °C WTO) « 10 aim 5TW 2505 cm' 'WUI'M'M >«*!& TOU 0 2 *tlPT wfcw I <& WIG# 


T# cuiW'siftiOTH <r&ihr 

wwtch : ^rM wrm Jiftwr cwot ^tmr wit, pv = trt 


n - 


n - 


PV 


RT i: ■ ■ 

in *15115 

0,(382 i # 305 


= 1.000379ii& 

£ TO il :OOfJ379 mol «I%W S T i 


4WIOT, R = 0.0821 L atm mol -1 K“ l 
T = (32 + 273) K = 305 K 
P = 10 atm 

V = 2505 cm 3 = 2.505 L 

n = TO3f 'Sif4(t'&W-a CTlsPR^ITf = ? 


tf.Wt^WlTCTOW PV = nRT=^RT 

1BTW TOM WiJEW WTTCTW 'anilvoOTfl ^ l W WHOT# TO®t5« ^f#i Wtt> I WTtOT# GTW f?W 3It® 
v f %n fc| TO (WOT alOTIWFT ^?T i wi.'i'M »t3l«wrtfi> tjfij «TWulmlit- 


P,V| RTi ** P 2 V 2 = ^RTj 

Jl^*t WTEaSW^ratW V, = V 2 FfCWW <plst*l p, = P 2 


■■■ PiV, = P 2 V 2 .-. ^rt, = §rt 2 
■'■ giTi = g=T 2 



( v ) ^jftwr csfcsp <p£wtot to #t wfam wrtw $wf^a ^=nt^ Ww ^sr wm i 

.-, wnww wt = <g] - g 2 ) (vi) 

(Vi) W* (WOT <fc*W WITOTW W ft 1 # *P3T WT¥ I 

! 27 HT WfTOT# dWft> TO# 18.5 g 0 2 ’OPTOT ftc# 32 °C 'BW8Mtfl WftWH 

0 2 WJW C#f#OT CWW WWW 'ti It'll! #TW 'ac’lfiWR? 1 * 1^1 1 wflt« WtSWT WltCT# ft*ft W l 

TOR : '=TpH wrm *lf • (WOT W wit, PiV, *^RT, ^ P 2 V 2 s || RT, 

iij'sjsf WTU9W 'TOTOT Vi = V 2 bit'll WtHIOT P t = P 2 


... P,V] = P 2 V 2 


£i 

M 


rt,=^rt 2 


6 
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3TOFT : ->m 


%z- T 


18,5x300 

305 = 18.1 967 g 


'WIW. g 2 = « 0 2 TO TO = ? 

t, = TO fro* TOmsr = (27 + 273 .) k = 300 k 

Tj = CTO ®1TO|aiT = (32 + 273) K = 305 K 
gi = 18.5 g 


tost is.i967 go 2 <oto i 

TO = (18.5 - 18.1967) g = 0.3033 g 

'Ss. ^ flStwl, PV = nRT .-, n = ^p, ^sflFT, n = TOTO CTO i 


ssf^^cm mro fcro wn 6.023 x 10 21 cw mro to? 

tow« f^fsr tot to 1 


>.®,<2\« : R TO \sM<f (Physical significance of R) : 

n CTO TOH TOCTO TOTO PV = nRT ■ R = — 

nT 

r to c^® <4 3 nPt? tot f^forr toto to 1 


tfiro toi x to®cto tot 

r to ■srrar = — 

cro x TOwiarnr tot 

^ ^ tot? ^narr 

' m ~ c*pamro tot = (M r* tot) 5 ^mrsc^ -amair = t ?^ra&?r TOty 

TOI^T 'sTTOianw fifth's CTOfro ir^CTr(K) TOTTO l 

■•■ K lJJTTPTT- — * X ^ ^ x 

(3Jh x K C^XK ~C^XK 

1 k «mwr fro tot sjfe cam TOF*f w c«ro or ^ff?nrr=r ?m ?r «iffc *nwir to, to to r to 

TOFT 1 (flfSt R TO C#* TOT*! 1 


; ^ *** C*m* TIPT »fTO (Value of molar gas constant In different units! : 

fec«fWri 

frp) cgs ^Fir® 'R 1 to to : 

WTOT WtR pv = nRT .*. R = ~r 

nT 

4TO*P = CGS <1*rf%?FaTOKTO = 76 cm TO«rWW *3TO = 76 x 13.6 x 981 dyne cm 2 

v = cgs srro m « TOrrora 1 ctototototo= 22400 cm-'. 

T*armismRr = 273.16K, n=lmol . 

. D _ 76x_13 ; 6x_98 1 dyne cm' 2 x 22400 cm 3 R™<a ^ TO MTO* TOT ! 

1 mol X 273 16 K ^ 1 ®TTOiajTC^ 273K TO 

= 8.314 x .0’ dyne cm mol" K" ' *** 

= 8314 x 10 7 erg mol -1 K _l ^ c j ^ 1 


W^lm^ 273K a? rfttUS 
Vfr 273.16K WT TOl 
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(H) W5T3 <-^blcn ’R’ -STFr = ^£3 2faT*T m = 1 aim StWT 273.16 K 

^raw *3 B|W- | C^r^t MTPM ^srr^r = 22,4 l. aa? n = 1 mol 
PV 1 aim x 22.4 L 




.-. R =- 


~ = 0.082 i atm mol 1 K -1 


tiT I mol x 273 K 

(If) SI 'R' a? TfR : 4WW srsr rc t Bf*f * 1 aim = 101.325 KPa = 101.325 x 10' Pa = 1.01325 x 10' N m'\ 

OTf WfflSfl = 273. 1 ft K. '5 STC«f 1 OT»T MUM = 22.4 L = 22.4 X I0' 5 nr 4TO. n = I mol. 

_ PV 1 .01325 X 10-' Nrrf 2 x 22.4 x Iff 4 m* ... .,-1 

R= — = ; ; — ., — =8.314 N m mol K '= 8.314 J mol K 

nT I mol x 273.16 K 


snr?ns?ifr. 1 cal =4. 184.1 

i]^T R an Wr aw 3 S537FF R = 


8.314 J moT 1 K _i . 

4. 1 84 J cal -1 ' l ,87C *"’» l K 


y 35 °c « 770 mm fHg) TO*T 405,33 cm J 'flllSwMd C^TM ^ 0.455 g ^ *TJTE^ 

■^Tfsrfw ^ ^RT l S'Sfl : 28.0 1 6 I 

1.4628 g *m 37 °C ^T fl fWT CQ W W, 0. 1839 g H 2 W?f &*SK 17 Q C 

^5T^fSET3jT¥ ^ W t flat's *tjfc^i^ ^?T t 1 7 ( 

c&vs *rrr% wtf m%; 2 1 *rcy « ^rmsr 1.3 g mi/ 1 's 

1 ,95 x 10* atm, ^WFFilf W 5^ : 3653807,39 °C I 
8 . 37 D C wmOT 'S 95,95 kPa 1 fig 'aifeicsrMfl T 3rrTT^T W? : 13.43836 dm J ! 

^ 27 °c ] g t 5 g co 2 *&pt i *iii«t5w 37 °c ^rsnaif?! ^rni fcg ^firm *\m 

c^fror wr w fis^r i c*rfei ^tjipra c*n®T ^rt^rr w i ; 1 ,3563 x ur 2 mol co 2 1 

to. 20 °C 'S 0.17105 g H 2 w ■'fliinw TO TOT A Wf fw 25 °C W*TOMPF 3.7 g 

MTPT * sfTPTf^ ^ I 5^55 : 44 I 

% 25 °C 6 95.95 kPa ltC»t 0.64 g 0 2 * W? : 5 16.726 cm 3 i 

tr. % FlDf -10 a C GJ9 gH 2 C^ 'flu’s OT TO ^ ’flW 37 & C W^fTOn?T 35565 g 

'ai^r® ^fTPT l ^(SsTS <1JM(S^ l^fe ^ i : 44.127 * 

&. i^^sf& h 2 ^TTPT C4rfT dW^l« ^0 C*T y ^5jia?lB!p3l3<] ip ftW l 4] 

c<^(5< >iC4|t6 ’411*1 'M 5.5 dm 1 1 ^ 

—20 °C ^ m 1 ,5mm (Hg) C**p® ^ h 2 ^ SfCUm? : 1 .0432 g i 

io. irasfTj He ffiPT i£)lj^blC< C^F# 30 kin ^tW ^IW 1 ^ Sefi^Rf w^ISi? 

1 £fW ^K?ni c^^f&sf 'flilS^H 20 m 3 1 4 Srov&ra ^f'TOUT -2 °C 150 

mm(Hg) 2T 3 Tl<J'C L f 4 S> © 'STM He £fT*n^T? ®'S i sr * 709.668 g I 

27 °C am ^i1^c<p ?73Ti "WW *iT s&t^l f%^C?Rl j ^0 ^ ■ 

*tm$ wtrr^r f^r ^ET^f^nzm ^rr ^7, r ^f2?®5 1*r^3r i ^5?r : 477 *c i 
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<I^TTR : footer 


: ?TT? «fTPf (Real (ias> : 


■■?T5R *nr? oT'^rar -s 

^jat, wrc^rriisi ottt ?t ts?» 

?p?? ^s?? ~ ' < 5 ^ ^ * 13 - '*■ *fter 

■®tc*T3W ?ra? tipt ?*rr ss? snr? ?w? 

??*t ^"rsTrarr « yrc? ^rr?*? ^trr^ srfffo?? pv = 
nRT ?T »ffo : «$t4i CSR^F 5E»! STT 2T?^*CT ?!*(? 
tS'TfwR N 2 . O;, H 2 . CO: 2f*fo ?15? sfm I foil 
i.a.ii? 4 ? ■srriRrsr ?nw*f *upr •s ? , «? *nrc?? trcw 
*mwr \ 

^ra? ’IjIwh yfPfS) (Characteristics of Real Gas) : 

?W? to? fois? Sfgfo* 5#f?Pte[? wan sm?*- 


• 


# 

9 • 



<• 


<g \^* 

# 


0 

• 



0 


0 

(*) 




fo? i.>0,lS9 : (?) ?T1?*f SJTPT « (?) ?T5? 


i . ?ra? toptjr *r*rrc*i»[(,<j 'srr?*f tot ^ rffow pv = ort ctc? sc? ?r 1 

i. ?13? ^tTRTRf ift?j ^srwf ?*} ^ fop^ef ?? foijUH i 


* 0. 


5 . ?rar? ^hk>i< 5 *ife wtsct? ^ih? fo^g^ter 1 stefa ?ra? to?? c^a l^lr 

s . fait&i^f tor j atm ?t ®1? ypf it?; 3» ^rrorram *5i’®< sm??^ c?fi>T5fo®ft? sjt? TOff ?itot? 
w?f 1 


kj^TJ f 


fc. ?TO? TO?? C?P3f ©TO Z = ttt; * I I 

K I 

* 1 . TOT ^*f.*i!« ?TO 'll?*# 3TI^*r ?«T <ni*f<r><fl ^T<3 sife Syy «T*fsflaiT « ft® 5 R;n D?T TOr“f ?TP?? 
?f»t ! 5ns*t c T ?c? t 


S.o.fi-.ib : ?W? *IJlw* wy^f WTbia*t ftfjlfo (Davjalion of real gases from ideal behavior) : 
n TOT wystef TfTfCTRr >i5Wr ?CTrT pv = nRT. *nw PV = nRT *t5ktWi!>W fojBTn <3 1 3T<WI3rRr 
^ij c^tt oi<? -.«? (^vr ttt. ^nwfico syjpf wr snw , 2^5^® appfe ^ w 
ffTPr foast^!' wrarrr ^rM nrtp)?r ^nw«t cajw ’irwowra’ fofjfo fof%^ «ff^r- 
tsftesT ’T^^ e t ^csm, ^ ’am^tefT *tit>i teRf&'a 1 1881 ^nt?) fowt^t ^irai^fT fofos ^■“rsnsrpr Rfojj trt < r 
terfss nytCTs pv ^ vtr footer pv ^ttr p pptr w^t (foat i.c.^o) 1 gt fo-o i3snw 

: 3TTSfHT 3 1 

'jtM" *fJPT PV = nRT ’Ttte^'r a-J^ef qsyya. 

*irw fof^fs ®m*ter pv p it? c^ffo? p- 
iCT? ^ ii?t afo c?i^ nnT?? c*u§ 

I.'WK.-II W? PV if? tSTR RT it? ’t^TPT ^?, ?T 

4 Pi3 ^yyr??!? ctpsfrw 1 ?m 

i^ca ^foo c*W6C5rr ai?® c?sry? 

•'^«rte?T S£flt$ i <n?? TO’T? CTP3 C? C?r?l®' WT 
'TT'STTT ?TTf Tf? af^fo ?rt?w ? H*IW? I (i) CCK 
Vj. O2, CH4 Sfofo nTPTT? C^SC, «jfo? "septet 

pv j? ufj sm fow *^co arw it?; yn:*!? 



* P (?I^BT*t) > 

foa i.«.^o : ajiJti'ii ?3F : 0 °c '5t < i?ian?re(t® fo%? < mt?r ? 
'SRP5W? fofo^so tatfo® pv ?at? p ceNffe? 


9 
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l^S fhf pv FtF f^If^ ?? i w*f <iiwo arrack pv >s? fh 3Fsr*r Ffisre ftcf 5 

RT FHt4> ^I%3R F>?3 FT i i3 2PJ>fe? (3?1C® '3^ s f& 'OtF'S'1 ^"*t FTW I 
<ii) H 2 , He *tJTC 3 TCr C^CF, FH <[f%? W PV £1? ?TF ST?? OTCF*? - <1 !'*(.'= aJIW <fl?t CF <3T*n ’TT'OTT FT? 

w (?PtpTt <srt*r «nw ft i wx ftftf? ramraw h 2 . He dnc?? cw «rra cffif wtipff ^“*f ft 
^itor'S f?jr «mram pv ffif p *s? c«i?fwi ft^f <p«gf <rt>pc 3 sfra «w-««i ^fS 

^TT I vs’FF liJTTTa COi, Nj, 0 2 , CHj ■SfSftS ffTTCTR ras^r? W5?*f F«3 FP3 5 I ^C? - 100 °C ®PTSTRJ1 <3 5 atm 
FIC’T l*lt4Ht*i| dfl? , srR*f dJPT C«CT »k,«I» CRRTO i 


S.O.f.d : 5 TSt<Pt&*i^]*i'al (Compressibility Factor) : 

'a i ^ fj R i 5fsrc?r rapr»f <nrrc*ra i 3Tb3 c i c**rrp Fra? ’IjRfsi ftmtrt ctos i 88 1 rarraidw 

FOTFS C??T *lffa? CSC? ?TfCT? S'Pf 4? FHM> ?lf??S «?F? CFFT 5? I FFT3 s T 5F%T®T « e P?s? 

arffa Z 4?t STF*? sfTFF Faft^FW <a? 3R ■ilFP’f— 

„ PV 

PV = Z t)RT •'• Z *nRT 

^TR*f FTPr ?C’i'f>F t tf5, PV = nRT I CFWJ Z = 1 ‘S? 5 ? raptTOT 3 FTC’F ■STtF-^'I FTSF FFPT <S FTpPf 

dTtf.F-fi C^CTI (PPTf FT?, 

z=^f (i) 4?“ i =^j (ii) (^’Rw, v 0 = raM w ^i««**) 

(]) Ft -s ( ii) Ft F^l< 1 < c t can^ ’’ft'SFT Ft?, 

Z ” Vo ” VOW 


^ ,c<stM% T^r *fjic s 4 £jw aR5t*r \ 

^ z m w ^tTf^ ^frpf w% z ^ i 

c®& ^tTPrf& wwtf ^TTT^T 1 WF Z ^TR 1 ^ ^1 

\5I^r a ^TIT^ sfF ^TTfPF ^m¥ «ffW I Z ^ ^TR ^ITKR^ ^TPr^f 

%rfe^ ^i, i 



: (i) V = V rj ^TSTCR?T «lt?l'0*l Z = 1 i <fl 

^titws" ^c<i i 


(ii) V > V D Z > 1; ^SHRait € bTC^ ^TJP# ^^Idh%I | ^ 

Hs rsTRtB r i an^f ^ ^tt w %ifa i 

(iii) w v < V 0 w z < u t£i^ ^s Kc^t w ^fjp^ ^srM *mm c^r i a 

^flprf&^FW^^TPT 15 t&Ktt ^FT ^T figf® I 


'g ri Mw i c^f^rr ^?r z ^ i w:+\m ^ t c^f% ^tpt Wf*f ^fiK 3 ^ c w 

! z ^TR 1 <F$ ^=T RVIOT-^ I Z ^3^ ^TF 1 

FTPT? ^tl^<P I 


0 
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^ pf : %lt?r *iar 

tow tos? tow? z ?roa p 41 ? cbtowt 
(fei i.«.*s) ; c*rajft3i sps <tost to n,, ct>>, CHj srafe 
TOTW? z 4i? ?i? fro^w i .a? i TOfe ^ 

TOW 4) TOWS7RT TOR*f TOW? TOTO aiTRTO TO3 5JTW i 
"rorof TO j'Ji - f i31<i<) i: (1j - pv - nRT 
v _ nRT \ _ I x 0.0821 x 273,16 

= 22.42643 L 
= 22426.43 cm 3 

®pwttoi 3T '?w cwt ?i?, stto a?? ctor 

C?(.?*iCTO TOW? «i]ii«*i 22,4 L TO 22400 cm 1 . 

aWi*fTO^ WP= i atm. n * I mol. T* 273.15 K, R = 0.0821 Latmmor' K '. 

TO3? TO®! SWT, SfSTFf TOTO f?% TOW? WRT? WTSW TOW «rf%sn*r ?Wa 57T I *ffhFRT 

TOTW WTO TO. H : . N : , O; a C’Oj TO C^m 41 TO ?TO3W 22429. 22405. 22394 a 22378 l m 1 ; fTOS srppf 
22414 cm J 

!.«.<!> *WW1 TOKTO1FTO^»reT? wif^ SINTT (Theoretial explanation of compressibility of gases! : 

tow? TOfos^ 5 nw ^ ^ wiftforo f?*j %ro to?rt w ??zw i stw^ tow ^gawr 

TO? WT 5 CTO TO C?ro TO 4 |?sfr ftfifS TOTO 3 tW I a ?S?CT FW aTOT? ^TRTTO ^SWTFW? TO 7 T 
ki’ffl's TOTTO a WT4TOTO> TO*fT (TO I fTO#w»1i3 Ft 1 ? aWIW? ?W Wi WTO SpITOTO^Pr 
1 ^ ^2®^ TOTWW? FW FfW a?* 4W? TOO 4J^f& TO? h?C$>? f??5^ef TO TO 1 ## TO i 4] 

fro^sr to« to?w towim arifi sjffi to? i 

feiJ®lw, TOW? ^TOT '4i|f,n|(ef® FTW?2SW mow TOW 7 S , J®WT tjl? TO? TOT i 4) \ai<3i$ TOW ^pawi? TOTO 
?rf??t ‘isu.y*? TO faiis 1*11*1 TO i f*Jig 41 TO!?*?? ira *TR tj?^ ^%? TOW TOW gr® tow tow i 

?W fa^FlW TOW? TOJTOTO ^T'fWs to I 

crow toto toot S^fr-s tow to$«wt? toto ?f& froffroff to firar to? . 

1. TO5?stF? TOMtu* TO; ?. TOWUH fTOTO^TO , 

^ <p ^ ' 1 * l)|f - J1 ? -' iK > l - B 4?^ i" r1 ^ «WTOST fi FWT a ijt f?' p tfte ?ff ?TO? TO4T C?-Hf5? ^rR tsfiro ^i? 

^05? TO? TOWfS? ^WWr^fWro 

TOtw R?w awifw ?WT5 W. f? FCT TOW? 

TO?WT^»W TO? TO? ( a ^rro?l? TOW ^t^STOT 
*f?”TO? CTOTO TOWTO C?fa ipj?y TO?^[? ?W i 
TOTOf?TO5W TOTO TOW TOTO TOTO^T a 

f?^TOT ?W? SJwi? TO? TOW? TO ?T i iHTOTfro ?wa a 

^ TOW? SPsI? TOTO TO? TO? I TOTO?, ^5F TOTOSTat? 

?s?W TOW Fl«J©W!? ’ff'i'lf'i? TO?['5|4>'»1C? <tt5 
TO? I *ffTO4% awit CTO35 TO? W. ?PJ«WT? TOTO 
TOTO^? a fmmuS't TOR? To? (,<MCTO? TO^TOfTOsT TOW TO ) 

4i ' s f?rr? 'sr^fi 1 *. ?rfe l?“6tc*r a TOaTOsn? ?? 

TOTO? TOTO< TOW Tffr^TOTO SI^TOiH TO?C? I 
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aam cam am o °c wmw f?n caw 1 aim was aw fafew rw pv aam p w acams caarscar 
fafefl aiw anca^ ww wpr«rr fes x aarsma ar 

o -c mraarar fer caw aWa anaim i a tm NC*m aw fnfew wc*f 1 mol fa 1 %s 'Wwa pv ama p 4 m 
prafesswt m?am aura f*mpm af fa wot war am aa caar? p = o arc* pv aw 22.41 4 Liire-atm 
arca c§n anm (fiS® s ,«.^) 1 araa aitpra pv <aa 41 am stp c® 1 mol wH anca? pv aiwa aam 1 
mfe Pi«biw (P ~+ 0 ) araa arraswT mMf aawa aim wnsaa amca 1 

» | ■swra ^^w^aTT^a^( 3 n^?T^aTTca^f^>jf^airajt p 

mra*f anca® a*r caw araa ancaa fajnfw aaaa foam Rui 3 l ®jia®m smaa aH& 3 c*k w< 1 

i. araa aman miti®i«tPi® apfi» t 
4. araa’trtcaaafefBwmataT mliRaatfi® m®f& 1 

i. aiw anca® mrnrea^fms' apfif ; am?ra af%®c? arista w^swtw ®('ora ^5 Rim fw ^?*a amr 
^ca%r 1 ana wjawm cat? armsa atrara an?racaa ®anm nam aar wRa 1 arc® arat ana 
®rwa %awa war ca w 4 mm a^ca $ fracas ana apj? aaaa# wmsa aw 1 mica® ’ll®®? 
■sjiprtca aria m^ecat® cal? wm^a arc®® mtww® ^aam *pit nanx ^am aaaw af®fi> ana wpf 
WMfr wm®a arc®® aam tmr aa 1 ^ araca ana aj^ewr ®r®j¥ ’fs w 4 ic«a fams 

arm®a sttca 1 1 ®w® wta^a cmc&'a §camam a® 1 alaatca ^ja csiif ®ca« ana ®ptetar® Ran 
di i a^a <*rrca? 1 ate®® wm®a 1 fiscal® caf& ^na«a am foa ca wf*ft wmsa area 5 ®lt wii 
sjf^fS' an#® wja faaaa ®ima wlm aaaasfl ^rm®a 1 

araa a i t caa ' 5 ®fswia awr 'arrant sita's 3 f 1 & : ancaa wgarca an#?r w^swia acai caacat 
; w i < 5 ^a a^i faRiT aam at 1 ^^mpm arsa anacai wi *rfa*ps wr wa 1 <a aSat 

aram aam ca, sr^s v ic^ anwa at^swm awr caf*> wapaa a=t aa^amt aic® 1 4 <q»i<w , 5 5 ® 
anaH ai oa ai^wT amaa waiw *nwt fmm ca apt ^ca araa ’tncaa w^swr *itww 

caafOT ^st mc*W am c®nm awt %a amaw ^fS asca 1 

fe'ga i ^ j- -■jd^iia 'sataa pv = nRT arm*f mta aftamw aiicaa a^swn anwaaffa® apl® s ar*t 6 ?(a* 
3 pfSa a?c*tma ^ca araa ancaa 4ias1& maw a®«MH Pafa arcan 1 m #i31^aafl» araa ana aftama at 
w^m ^anaa a^tama atca alal^® 1 


w 

ta 


» > .o.-b A I ’Hiaxy ,^4 wraa a® {Conditions tor Ideal behaviour ot Real Gases) Q 

^a anaaTj^ mia*f ancaa aim mmaa mca at 1 mat wm*f ana afit^aa pv = nRT aapprstca caw Ka 
at 1 fac*m a*a See ma s law WW araa anaowT a awlama caw Ka m 1 ma ^ar wt awt ancaa 
afe®c?a ■ftwfewt mt*p 4 nncaa smi sfmiw ?jws ifanf araa amaa ami ern^s stcama aa 1 

i. aiaa 3pfi) ; ana mtwaw am%p mm®wa ^aam aspfi aar 1 

ft’ltn ai^ : ana m^wt? aciji aRrmfaas mmm't aaw ftan^m iR'?® wt i m ^ Ra*u.® awasm 
mrwicm Ranm? awi mawt araa miwt 4 >aw 1 

(m) aria mm^a : mas w wn^, ana m^a^wa fa^m mm®a «ma?r mmscaa ®aam 

smai 1 ana m«pt^ amsic^S R=>ja aim 1 «icaa ^mrr mmwnw am *mt ^r 

at 1 fms wa anaw mm^ ana Rca tm rnmaa amc^ ?w «a mm®ac* marnt Raiwn miar 
wRg i w 1 ana m<j®rar mm®ca a®t aaai csnpnr cma ^twa wait la’srm Img aw 


Unfiled Notes Page 42 


«8 


pw : Mhr’isr 


itiOTflfii «wnamr sir ■aprsm *iMBva ^ *mr ^ *uw ^<j«T?n<r 

fep vsjisj^ arnrst*? ^wt? *mr ?t« *nra ^ i >sit 'smre^ %m?ra *iwi 

t3£*T »ir®»tp CT '5( v f'f ’TTP^ ^'5T^"5l c r arf®«li^ < 5 <i1 «T ?(.'£i ifl ^TWM> faws <I 1 < 3 «J *tTPT 'ail'i'f 
*mc< i 

^tfK *tiPT ^fipr ^ ^rt v *Jirf i ^tirc^ otm ^ ¥R 

^ifW ^FQ *tJTC^ (7^31 RfW I (RM ^1<3<1 ^TTRTRT <pi*j<pa b 

XZf\ n C*ff=T *fjf(?i<g C^U§ <S ^R nb, £T^® b ^fT *tJlP 1 S WIW^T R^*fT*R i OT* Riii'S-i C^HT^ 
4 TOT TOT f^f *17R ^RT 2 ffW IfS* '^ff^E^T I *tJPT "5RT ’ 5 ^ "^R 

= (V - nb ) ^1^ *fjm^ 'TO^ ^<5^ I 

(*f) *tJPT ’ s It 4 Cr , ci||<*Tj*t 4^4 : 'fWtPJ Wf&tFltfrP TOPRf^RS 

^rM*t ^3* *eft i <n^< otm ® toitotot £Mten ^c®rs 

*fTCW i ifl ^<i3r?j 'SUS ^5 TOF§ ^ ^ i I aim <3? RR ^ 1 % 

wmroi ^ 31 *itpf ^se*tt *i?tm<t *ra**rai ^refaife i wr -tot 

^SFjtJWR "STE^FT ^thsS'TOffW ■aflW^T <3CT3 SfoR : *Wl 'ar*fi£So ^3T l *fl <OT<T ^IjMt^ IRJ^T 

WT 33T i ^T-^FPR £T®R ^PSF l ^c«i« 

sr^TT^ ^ut w j ^q ^rf^T ^jTCTir *tjm jp fTM?r c^aim <tt 

^iFt *TRn? ^T i ^itpt w£<$ sfrj Fft^ 

W, ' ^ 5^FP^ ^flR C*T STC^TR °n^wr, WH CTOT ^ I 

<^<1 *m*u/P WR*f ^ fe 7 ^ T 5TTM T f _< ^it«i ?ics1 ^ITlPn K 15 ^ P ^ RCT ^I'as «Tt^i«r W (7TR 

^TT l ®1JFPT C^RR CT ? n 'tM C^3T ifR ™r 

<i5?r W I a Wf*WR I soi^cei f^l# #P5rai (7 T t ? fTPW ^fJFT 

'srt5^ ^?it« *mOT? w*f ( p + -^r ) i ^rr^ «trw’np?i 'srM « *rs fe*rc< nrtOT? 

to5*t « 'atwpan*)^ wf#i3 m fipn? swra arm nrm *tfltwr 

PV = nRT ^ 3011*^ fRWr*W tflPT ( p+ v^) ( v - nb) = nRT l fl!<»l« ?R3R I >fl »51<M>-l(l5 

<^<j , trf?RRr oi<i^i<i ji ^ i <r i <! c f ^.c>i f,<i i 

Wf^Crr f%T® ^c«i 1 ^UlOT^ ^TW3t HOTT C#F WST ? 1 T, ^Ijic^lfl ^nTT5»T I 

^RT?T ?UR WST ^T i WT ^TT 

SRST ^ ^?T i CW TO? ^TIWR ’iR^T WprsTC^ ' 3 TO^R ^ '~&C~£\ 

C^f*T ^ I ^peTSbRbc^ 'STCWiT ^T ^?T I '©T^t ff l C^T^TT ^TRi . *f}fW3 ^fossc^ 

2pf&'G ^‘ p RTlW ^TT l ^ ^fTPf ^3rfPp*f ^TPT f^W Wf^Ff I 



*♦ 


o. 


’5J(R ^tipf S»5©t*Tlf TOTT ^l^T ’“f fe? W (3f*T ^ BM ^3¥FFf "a" ^ 

>lR^C#r^iT W^wfrf^^RWWl 

^*«p b ‘ E RT Hf UPT * WT^ff ^ ^f^tt (Effective site) ^iflRT 4 ! Wf 

^TRf j M b Kh W^f S|^5 | 

^iW'blfl ®?TFR '%' « F b' I 'TOR V « h b H -4^ ® '5CT^ 

^TOT *i&qR^s ( 


3 
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?MT?? 




s. TOfi? smtt cwm ?F*r s w »twiw <iW* to i ft? tot « ?tpt ^ 

^ to, oti? tot facro TOfar i srf^fi* TO^nr ^?5it ^R(nS ^ 
t&b ^ ^rsirai? et*t sjcsn ?i? t5??m *#*1^- w to i ?rn%? *fto$? ?f? ^ wtoto (K? 

C*rf"f TO T TO? MCTOiA TO? EM £tf?Pf TOT CTO ?T CTO TO# CTOFtt TO^Ic^E TOM *tf?°n£ TO ?H i» 
TOM? m% TO*W?r ?M i 

c^vr TO% Mfifr TOW3T? fe siTTO? ?F*T ?M i TOTO (TOTOM TO £TC?JN TO? TOM 'iflTO 

tot to, Ito to mvm to tom to tom ^#to to to ?t i 

£. M% W*WM? fTO OTMT TOT ?TTO*T TO^RaTTm 'V <3? TO TO I ”a M ^? ^fet WT TOT 
’af-gwfl? TOT nf?™?^ TO#T ?M? TO WSOTf^STC? C^ TO l *1 TO^Ff Ml% TOTOt^ f TO C? OTE?T 
*tJPTE^ EM TOM TOM ^ET TOM *rj?TO TO i 'alwl 4?T? OTTO fe§T TO? ?£*? - ?f? 0 2 < 

Nj, CH 4 ^ NH^ 4? TOf TOTET? TOMM ^?CTO TO W3W 1 3b. 1 .39 ? 2.25 'Q 4 .17 atm. mol : ^ ^ CTO 
*tjPlf5c<fr TOM TOT ^(Wfff TO? I 

wfsW? #$WT JfTO { Vander Waals* CindiAN) : 

ojH^K GTOPT M^tTOC^T a 3 b ^C? 5 TOMM TOT TO ^ JfTO sjfS? TO foa? ?-£? ^ 

MTTC^<r Tjj*T? 

ETM M5C*tPR *R a fi'fst (Determination of pressure correction term a) : a TO*TT <\Q< *fIPT TO?T 

^rr%r WiTO^Mrfro TO? J? ffTOffi | 'a' ii? TO TOT W TO. TOT ^[WH? WTO TOF^? ?*T "TOT C?fM TO 
?1^? TOPT? 'SI^OT? ^:?T ETFWf ?^T fe?T I *TrM? ^?T TOt ^ ^TOMT 4 HPT 

WT *l f?C*3fS-^ I -Q ^r^Wffi-s ^t c J©OT Wf ^TTOalTO Ji<ifw^ CTO^ 

TO I ^ ???C < T WTO'T'Srf^ ^T% ?®T '*^T TO I 

il?T? TOS? CTOTTO? TO^T TOT WKT TOT ^PTR^rTO ?W ^TT I ^^f5? C? f?W CTOH 

f7[ fp^ ^TtW TO L«* 1%^r?T® TO*! 'ai«i«wn ^T'J? C?f*t S TW? 

a«f<r ^ to ^ i tot «*r?r ^r% ?^t nn^j? mw f?^ft^ mro 

3T6j^W^ TO i 4 TO^M ^RjSJ? ^ <tfe ?^TO ?PT l C? TOTl^f TOTO 

3?1TO? ^ ^ CWRM? TOT ?^T OTT? <1WT ?M? TOM? ^OT OTTOT WT ftpff TO? 

^tt \ Wf ?TTO TOTO? ?WSt^E 3T^*f TOM? EK^T? ^TOT? TO TO i 

TST?M TO, w? TOM? s ET^^fM? ^rfTOM P rf i P, t C^ ^TT^TOR^ ^rr^S^PT I 

?f? n T C^fe? ^TOWf? V ^nwc?? *H3I n CTM ?|TO TOT 3TR^ i ojT^TOf^T p t TOM? TOT^? 

?^^f? M?f^[' 9 Ttfe? s TO ■ ? TT!M? ^ d TO®1 P a k d“ i 

^T?T? TOM? TOp, d ^FTTT^r TOM? TO-^ 4 !? M^?TI? TO i 3^, d « ^ 


P fl «d 2 



?T, P. 



^TOT^, n (MM ?m TOM? M c ^#^3 EM , P, = 


n~a 

v- 


i 


Pa ^MT ?F^? TOM? ^I'JSTMT? ^?T fl##5 ?(M? TO 1 n ^ V P ;1 ^? TO a '«?? 

1^E5? i a TO C?f^ P , i3? TO C?? 1 ! TO i a il? TO ?f TOM? ^ C J[®TMT? ?^?T 

sa) T ^4c t ^ cq f% ^ I nTPP?i ^?T MTO? TO ! a ^? TO TOM? ^TMfw ^?? ^*f? 1?^?^M i TOM? 
, «it fc lft<p ^? ?^E a ^f? TOf C?f*t TO 1 


4 
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n W. P :i “ 


rra 

V 7 




.-. I CTt*l WRTWCil, P a =^S .-, a = P,xV 2 


,\ a = F 


wcmt x (itTOw ^wi 2 


,-. CGS a (HIT = 

SI a (ST = 


(C5TFT) 2 

®!t*T (l?# 3 ) 2 


(CTf%) 2 X (CTR) 2 

(f*T®B*r) x (f^f&nr 3 ) 3 


= Jsl^H mfit 4 CTI^T 2 * Dyne cm 4 mol" 2 


- = ^ 5 ^ fsitTsT 1 C*im " 2 = N m 4 mol -2 
mmm atm JR* L *3^1® «WT a <D^ 


(fs©t?r ) 2 x (cum ) 2 


atro.(L) 2 
“ (mol)* 

= aim L 2 mol -2 = atm dm 6 mol -2 


'TOUtR *W b i Determination of Volume correction term b) : < il'3^ ’Ww* 

c^rmwra ^?r i «q c^rmrm mm mmtf r mm aj<pr ^ m 3 ^ i 

i ctm mtm^ ^tcm ^ijlt/m 5 R. , in = n 

4 

.-. ] CTm miCTtl R^SimliT C*Fft> = N x ^7tr 3 I 

i csn®r m®? m!m< aj<jatm5 , 8T^4*ic< Rwcmi i$m mra®*t = (mrcanr - 4 x l wii m®^r 

’ijiwn aj^scm^ cm? ^firo) 

^ • 

mm ?ifw mranr anw^rcm v tot fer mpflfw = (V - 4 x n x ^ nr 3 ) = (V - b) 

.*. ^mrnbatdxNx^TEr 3 ) I 

/. n GTM ^W? *fJK*T?F SftjWlfW ^ll^T = (V - nb) I 

^i?i\64 b - (4 x n x jitr 3 ) w sfton « wit \ 

/. b ^ ’SfpT t^iT TOT r iOT ^*T<T 1 wfft ^ITPT OlfflERT I ^OTW r 'W^H 

b ^ *TRS ^5 W I b «tJPT ^ W \ 

*ttCai?r IpMlTT OTt?T ^ETW ^TRT ^ffiT 30T ^TT I WT ’’tffl'iwlw fewfa C’TCff *tTPT 

''«iiiiw ^T ^RWt^WNT *rfWH I 

4 * 

nb = n x 4 x N x ^ nr 


n X (N X j Tir 3 ) = n 5tTST-^*[ f^P? WftT^T I 

.\ n x 4 x (N x ^ 7ET 3 ) ^ 4 x (n x N x ^ttt 3 ) = 4n I 

* 

.-. nb = «i[tr®m i 
amt's*! 
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* c l 


b — 


'STILTS ^<P<r- 

cm 


.’. CGS *rafe:a b rn = cm 3 mo]' 1 
SI ’fifes b = m 3 raoP 1 

sfTTC^W aiiiiiOHc^ fsftSTC? 2f^T*f <M(.*1 b 4)?( 4 )<p<t> = L mol 1 ^T, dnv' moP 1 

S q fl 3 W i : 27 °C W*WW « 12 atm W*T 1 mol 4 T¥lfc WiT® « 1 JPr 2 !, *tTCB ANT I 

'ijhflin b 0.05 L.moP 1 W '*'■*' a JJ1T *th R^n ^ I 

: n £W*I C*Ft® ^IW «?m Xil'i-M'-fft ( P + ^f) (V - nb) = nRT 

^^THTT, P = 9 WUM FT*f = 12 atm 


.-. (l2+-^p)(2-lx0.05)»1 x 0.0821 x 3 

■ ( l2+ j) 

, (l2+j)=l2. 


^r. 

^r. 


| x 1.95 - 24.63 
63077 


«\ j = 0.63077 


T = W^MT = (27 + 273) K = 300 K 
n = OT®T ^T°^OT = 1 mol 

V - *1iwa« s ^l*i 'i rT = 2 L. b = 0.05 L moJ" 1 
R = OTTR *UPf = 0.0821 L aim mo!" 1 K" 1 
a = ’SITt^Pf - ? 


/, a = 2.523 

/. -«ji^'*i<i 'S?iM*{ if<P^ a i$?f ’ 5 TR 2.523 atm L" mol"* 

Svr l ^c f ^ - 27 ®C ''fifUMI # 4.824 atm FT W t^k*d ftflft TORT 2 mol Ijk^m 9.85 L I 

ttJH'W* 4* Kt*T 6,5 atm L J mol" 1 b 4? ^IFT ft*fa ^ I 

’W*ft s T : ‘ n’ OT*T *UICT3' CTCB »jH*l*a 'S*i!*n- f i JiJlwllS ( P + ^r] ( V - nb) = nRT 

4 


.824 + Tr£fr) (9,85 - 2 x b) = 2 x 0.082 1 x 300 


9. 85 1 4 

*f, (4.824 + 0.2679) (9.85 - 2b) = 49.26 
^T, 5.09197 (9.85 -2b) = 49.26 
% (9.85 - 2b) = 9.674 
%- 2b = -0.176 
.*. b = 0.088 L.moP 1 

bTPTOET V m 0.088 L mol" 1 1 


p _ Wi^J m = 4.824 aim 
n ^ cm - 2 mol 

R = cmH WT a^, 0,082 1 L. atm mof 1 K 1 
a = = 6.5 aim L" mol -2 

v = *irn?r? ^rnr^r = 9.35 l 

b = ^siH'faK aum jprf *w) = ? 


- x>8 t 

i, ftlJFPt ‘S ^TTR^T^TT ^TtW"f MJTPT3 ‘ST^ST 'StTF^FT Wfa 

^ qui l ts Fm*rr^ urn ^Km w$ c^mm fum ^-q i 

^5, VfTPT '8 tfWT ’!«*(» jp TT , ^F W > 

8. M)t^^ •■a^c c 1 ^^1 ^1<J *?T ? 

q , *tf 'sm ^nsnsiT ^ ^r^rsnainr sicsw c^r? 
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'b* 5 fl'ftRs b *fl^T TOT ^1%^ fw a ^F fejf i TO CTOT TOT ijJB? TOfI d^>t W^l¥ C3TO ^ f TMfB «f*f 

w?r^? *m <?><ic< cro? 

^ ^ TO*R CTOT t*R# <rrn TOTO ^ffi TOff p(V - b> = RT Id TOlfijW ^ ^TOT *l fr|)a foi l ^fTR? 

*- airor NH^(g), co 2 (g) civtg) w m sroim ^o&i mrm *k^ -*m tot^ o 3> h : , n 2 c$ d 

3m? eft ©uc^i tot tot *tt rr? 

^ few ^-=TsnTirr s % mr <nf wnr feTOtrof? tot weto tow^ 4 com 

^.iRe/pS. ^c®! 9 if^ iB r® tojt tot *rt c^w? 

i o t totor ^tom « ettr co 2 toto iM tot cw %jfe h : c $ f *\ cro? 

i*. h 2 ^ He 4? c^m ‘oi^jhj tors c^rr fe^ro - 4am tor #? 

%^TO - i.itf : 

^ m^m STHTOifTO s 2.255 aim.mor’.dm' 1 m 25 °C WTOTOT i CTOT N 3 4* M I 

: L087729 atm. 

0 P C WTOfiTOF LO atm EfFT 1 RW C0 2 TOTO t^FM W 7 ^!? ^WfW'a' 45 to 1 

S- 1 ^ ; 0,29792 atm mol -2 dm & 

O* 5 L 4^fi> TO3 3 mol CO, TOT #s i 4 ^UPT 25 °C TO1*M*I 12.75 atm EFT CW i TjfW 

totto wtoh -*>■ a* tot o.os dm- 1 mor 1 w™ a' 4?r tot fa=fa to i 

S'GS ' 6.62079 aim mol 2 dm^ 

8. 1*5 ^JPT ^ 4^f& TOT 30 °C ^T^TraW 15 dm- 'ajS'*H ^ WT ^riP#<r m I spJMftH 

^STIFPT a = 4.5 atm mol : Jm rt , b » 0.05 dm 3 mol” 1 . &S? : 2.455 1 3 atm. 

e. «ItW ^T§^TO 27 °C ^ 1.01325 x 10 4 kPa BfC*f 7g N 2 ^fTTW Wf^T W?l ^ | 

(a = 1 ,29 atm mol -2 dm\ b = 0.0391 L.mol '*) t 42.68 cm\ 

^^^27 e C ^T^TsiMm 1.0 L 0.65 mol N 2 'UPT <C?TCW ^COT SWT 6 ! ^ ! 

(^) \5TPt' 4 ^tTPT ^5l<p«®t <5 (<) ^TR^W 'STIM^T ^»ilM N 2 ?m aim f|t*T< ^?1 | H 2 

a - 1,35 aim L 2 tnoF 2 <SRl b = 0,0387 L mol" , i (^) 16,0095 aim (tf) 15.8522 atm. 

» | vghn^ FT^f ^3f (Dalton's Law of Partial Pressure) D 

^ '©c^stfw ^ttpt , *r 5 FJ ?rpt'f?ils^ r^JHiT wnsr^ j? f?p o pra^ fe*r to «ttr' fsw 

TOT i wrrsiTlTO mm WT?n^TO «1JPT f^ft FT^f f TOT TO^ 4 d3 smt nHR 

OTt^ m J 

#T ^ITPT TOTO5 ^5H 

TO5 W^TOiT? 

fsisn^R ^TSBT Tt^rf ^ 

SftTO TOW, WF ST*t 

TO TO I 

$ * ? fn£TO 3F[^r^ ^£?F 

^fTW I WTOT ftwf& TOR— ^TTfR fef=T CTORF ^fcf3 ^TOTFTO W Pr?frr ’ST^o 

5UPT srfpf ^ ^TO’ ^TTOTITO i]W^TW TOR ^TW 7 * TO^T W F*T TO^* C 3 ^ ^ fsfEJW 

^ ^TTTtTO "5?^ TOT TOT ^TtW I 

7 



iSR (6-9-1766 - 27-7-1844) TOW ^ 

TOITHfaK wrotew ft®l^ ^ 

^rofiro 1 t%f^ TORS dRT 

‘C^IW* TO^T I 1793 TOR fl^ - 

TOHitr^lW W TOSHCTO iRW f^SR ^3FFlf 
^i#T I f^j% W$ 

Irow ^Itfsiir ^TT ^nfe <ncflC^ | 
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y \ 

< j 

Tr 

w 

< 1 

r-j 

VJVt ' 

' \ O, 

T ^ 

A 

B 


fer : vstfsora m 


’T^ng^ur r<i« 3 i^) sft irtn nronf?^ wro srjtoj yxA tot fsKte®ra cvt& wn 3 
^ fercwn afeffr §*fmm wcnn tot crops to «R 7 T^ ^g=r i ^r 

rn*m wfw 1802 fnw swfas ??, ^ tspSiwn ^fn^ m ^ =nw nfnfra i ^ - 

“C^IWT fifi?? TOTOTT nTOH f^felT% (WTCW TO felW? CTfif Wn if fefm afeft TOmw 

■’i)i j i'r<i«<i 'srrcfn?* wenn *ra1%? ’raw r f^fS TOronr, ^im^wis fef to pk wn = froer 
^n%s TO ^nrnTOenm wen? cwnwr i 

wr ^s?, f?? 'TOTOirr v 'Sf^wu aroffc 'sows atesr draft tot ftuw n "rora 5 (jict touIh<mc ? 

wrm fSrfSf® sms i vfc to few? reft wn, faro Swi wn 

WJPW, p,, p 2 , p 3 p^ | vo m«i. wnftw? wrcftra wn ^a i rl’i l M , 

CTTS^ra, Ppmr = P| + P 2 + P., + + P„. (TOmnTOT«TOI®*f^sr) 

^flT : TO W, A^B^ TO I TO I jftw ’TtJTJPf WW 
^ raw? TOW *m \ A TOT Pj W V, vai[t|vAC-l<i N 2 « B TO? 

P : Wen V 2 ^fTWTOW 0 2 TOT TOT WC5 (ft? >,OHO) i 
TO5 nftw 'TO-1 ?I5T TOT TOT TOfT | niPT wn f^sr 
■^RTO fTO *Hfw TO dra nro TOT 1 4 vsh^iv TOT ftsTO? 

<raf5 vTOTO nfv5BT (V, + V 2 ). 

^fpr to, TOr fetfCT n 2 wtfnra to, p Nl dint ^f$itw<! wtf*ra to, p 0 , i 

CTOf «TTO3Tf %r CTO? TOCTO 3jan-iTO?. 

Pn 2 (Vi + V 2 ) = P,V| ^ P 0 , (V, + v 2 )= p 3 v : . 

t, PiVi ,,-r r P,V ? 

" Pn = “ (V, + V,) ^ Po, = (V, + V : ) 

»1TO fefCT N 2 4? ^f*Rr TO, P N , = cy^y^ vfl?? TOT feTO 0 2 >5? TO, P 0 , = ~ v ~ '^ — 

.-. TOffefmiraT^TO' P^ = P V +P(1 = — £iYi— + _ P^__/^ LY t + p a v ; > i 
, as r^ + rot (V| + V : ) + (V, + V 2 ) ' l V, + V, ) 

<pf.<j <jik> tot fenro cro? 

CTO to, 

P^- (P|V| + P - v - 1 + PlVl+ 1 

r™s~ (V, + v 3 + V 3 + ) 

^ P, WCn V, ^l¥vsC*T? Ni TOT 'S 

p 2 wen v 2 TOrwwn o 2 tow v 
TO ree^r? va^sf& *jHjniw vfl^ear 
^W^TTO w™, 
f^r ^miamr nesenn ^an^ne?, 

P N , X VspjV, ^p 0l xv = p,v 2 

_ „ rvv, p,v, 

P N : = ~ y P Oi = ~v • 



tear w«.^8 : ^r?f*R5' wn ^eai? w?*fr 
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33RR : 


Tfjp t ftrarcn n ; 43 p N , = ( ^ LL J 43? njpr fercn cl 3rr?f*i3> yrn. p Q , = f ) 


njm fasm <?# yrn. p CTffi =p^ + p 0l = 


PiV, p-v 


= P^) 


3r(3<.fS ?tTT3 fa^jiTi? TWUS ■ 


■ I^IT 313, PcuflJ =- 


l PiV, + P : V : + P-,V, + ) 


| jjML- 3C3 3t*IW : CW 41331 nfCS v lf<3t*t *fTPT sNw *11333 t*wlw >3 tyln 3t*f 2l(.«N ^C3 I ’ITFPRt 

Lf t tfa^ r g 4^3 1 M 4 31*1 *tT15T 31^ 35«3 311331 *11303 0s3l(«M %*l3 'aifis'S 4h(P0fl *P*1 I «T v l»i0t <j% C*IOT 

3H3 3t<tOW3 *ffis"!l^3 3® 3*M mtOT3 5TC*I3'S ^ffe 3# I (7*313*13 gfs 3*f 43S333 C’RjSI 3Jff ^rgSESfT 4»lM 
c3 3®i srram 3533 , tst^ s.wi nnw3 inn t 


4I*|TJ(33 3ft?f*W m ^313 (Mathematical Expression of Dalton's Law of Partial Pressure! : 

xtpt 353. c^PTTf ft#i ^[ * 1313113 v airswfl 43# mc03 ftfea ^jict? W 3FC5I n t , 

n,. m, C3K <43 1 3 1 3TPTWPTT SH75TI35 V 41*143 WPEf^W W*f 3314*3 P,. P 2 , P, 

43? *1jl3>T?jK3 C 3 # 3T3. P^ ( 


,*, ararsr 371*33 n, cw f^? ^rnsnajm v 333 3*3 p, strain 3*13 1 

.-. niT3 3ft^33 5^ Cn3T3t3 P,V = n,RT P, = ",(~j (i) 


44$®1C3 i>3 S 43 ssfr 371*33 W37- 


P;V =ft,RT .'. 

p, = n : f^ J 43? PjV = njRT .-. P, = n 3 (^ 

0 


?,+?! + ?,+ 

1 RT’\ fRT\ (RT\ 

= n, (— J + n 3 ^j + nj(-y-J + 



*TT, P 1 + Pi + P; + 


IS 

i #T' 5 TO3T?r ^ 

^ P, + P 2 + Pa + 

RT nRT 

r -mm 

TO ^T^ L f ^ l 


-m <«> 


Pi + + P* + 

vbl^CH^ J 3|3J C^C#f *TT 1 


333*1 *|j|CT ^ ifl <t»<! c T 4 {. i (?T* IT 3T3 P(nn^) x V = nRT 


*V P(cwfl?> = |—J .-(iii) 

(ii) 3? ■G (iii) 3? ->1 51 433 4*a C33T 3F3. P (: in5 ) = P ( +Pi + Pt + 

®i no (,3 *t 4T?f*f3s 37*1 ^J*33 3iPlr4<p 2133*1 i 

311(33 WdPff ym fl C3!3 ^3tt?*"f3 3* , *ftt (Relation between partial pressure and mole fraction) : 3*3 

353 , f?3 ^insrrara v 4iti*(*J3 43# 31*03 3*3T 33”*i3 (<Qwii5l«t ’4*33 >©*®it 3jT3 fstSrs 33*5 i fasj*33 

sift# 371*3 4 ?s 3 >®t *3 if v 4134(33 *tW *ff 35(3 'Sw^h 353*5 t ^31313 3fl3®wt? (3i3f 3?3it n lt n : . n 3 

n„ 43 ? yrn 3313K3 p,. p : , p, p„. 

*13313 3(3T nTPT fJWW3 CUM^mT = n lt nj, rij „..n„ = n 9 
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: P,V = n,RT 

,.P,= n,(E) ........ 

(0 

f^frr crcs 

: P;V = n ; RT 

-*-*(£) 

(ii) 

c^3T 

= PjV = n^RT 


(iii) 

P n V = n„RT 



. (iv) 


c>rf5 W, Pcs* x v = 

nRT *\ P,Tjf& = n ~ . , 

(v) 




l Pwm, p Wi = ^7^ = kPa = 47363 kPa 
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p v 250 x 500 kPa 
Poj = (V^Tvy ~ (450 + 500) kPa = 1315784 kPa 

.-. w fsi3W4 OT§ m. Pew® = (P V „ + P 0l ) = (47.363 + 131.5784) kPa = 178.9425 kPa 

’JE4T! *nr*T fsWW4 cuffrwn 178 9425 kPa 

^ : 30 ®C WHWHI 20 1 '1144 M4 PlPw»K« 4.0 g Hi « 8.0 g N 2 4WT «(RS i PiFiwlf.nn ' 5 TC4T 

<TJTFT4EM ; ^®? 

4 _ g 

^rsrr*rt*r : OTM N h , = - = 2 mol; *ti50|IC«tCH 4| CSIM 3tE*IIT, N n , =^= 0.2857 mol 

.-. *mJRT CTM WIT. n = (N h , + N n ,) = (2 + 0.2857) = 2.2857 mol 

/. ElM *1TM »c3^m C®CT *lff. PV = nRT = (N H , + N n ,)RT 

fN K , + N N .)RT 2.2857 X 0.0821 X 303 

.-. P = ~ = “ ^ atm = 2.84299 atm. 

'5TC4I *Tjlc+til EM 2.84299 atm i 


Pitet 4*4 - S.S9 : 

J. tjj& MtSH iS+ffic® 99.99 kPa ETW 550 cm ' 1 >i)4E ^*14fBc® 150 kPa E1M 500 cm’ '^RtlWt 

sfjpr 'snts i $44 <ua ijSe i<r4fi) w 4 ^e fen ^ 954179 4TM fagM-t C4fS EM 45 ® em? (<j>[M! 34 otko-t 
4441) §54 : 123.803 kPa t 

4. 99.99 kPa EtW 500 cm 3 'SK^C&'t $ 79,99 kp a EtM 250 cm 3 41?(SlC«M 4tPf I dm 3 4ffiBWP14 *pT 4103 

fSMTCW EMT I ftSWE on? EM 4W» §34 : 69.9925 kPa 1 

\S. 127 °C §43*5(4 10 dm 3 '4im*4fiP(B P1P14IM 14 g HltyiilMM « 160 g 4IPT «f§ ^TC5 ' *nM®OTfW 

4lM 4044504 ft3W4 CSjft EM 044454 I $S4 : 18.062 atm 1 
8. 15 °C ’Emtant S 101 kPa EtW <ff4*®104 100 cm 1 E1?®0554, 150 cm 3 *ft<y}iwi <341. 40 cm 1 4tftK5R 250 cm 3 

55tfTr®0"l4 1 (HT *1TCS4 f§®4 fit®® 44T EMT 1 20 “C §43*514 41; fef 4410^4 EM W E04? §54 : 119.194 kPa I 

C. 27 °C ®4s*51¥ « 99.95 kPa Eton 1%J nftsfT'T *111044 4IW54 750 cm 3 . 37°C §43*514 ’()lt,4« 4(15*4 150 cm 3 
4*40® EM E10<14 ft? *rf44§4 4*40* E04? §§4 : 13.8819 kPa,EM 440*3 E04“ I 
*. 44Sft( <11031 1*54 'SfBl'04 'tt^Ujicem « '31181'*-+ O'lfiPt 3W31 lEMTPE E044 I £ W ■JjlwlfitUlws EM 1 atm ^40 

fijJfPT? EM 4J1 09 1 frit I tun 510<14 4414 E0®f 'tTW ferW4 ajl^olD ’iJlWJ EM^S? 5«n : 0.6 atm ^45. 0.4 atm I 

3. 4 g y?CS!W4 « 8 g sjfwrepr ^4# 20 dm 1 3|fa'wiq4 *PJ ftfSraTGr 27 °C ®45'3Rr 4f^FE i "TOa4 ■sfl*j«w 

ET*t 45^5 ®naif5 4pf spj'iira 4 W4 444T E4 'EI5I®f EtCW# *ifil4^4 4Sl4? ^B4 : 2.770875 atm I 
v. 37 °c from 134# *ncB 4fw ,; t]ipiw w efit, 45^4 4% 54 1514 Rj-acim 4ip ^4 <m ^?r 

414 [ 41^404^13 4141^4® 4541 ECT^Ff^r ^4 1 ®34 : 192®C I 

V 56 g N ; 43 44 g CO; 'TJPIW J4>f& WR31 faSTE 4541 EWt ! 4JW Pk(M 4 Otl5 EM 303 kPa 142IW N 2 « C0 2 
414 ET4 44 1 §34 : P N , = 202 kPa, P co , = 101 kPa I 

So. 11.2 g N 2 4I4 s ff4 15.0L >34 414f& '5WC4 >S4f5 EPTC44 4MJOT 4.0 g Oj •Hd‘lf'6 5.0L ; 5M4 >S4sf5 <111314 ’TW 
44T'EC 5 1T I 27 °C EPHnaiE tlPT f*PilW4 adfvbtw ’fl(CT4 ^TtPW Et*f « 1 

§54 : P Nj = 0,4926 atm. P 0l = 0. 1539375 atm. Peat = 0.6465375 atm l 
SS. 10 L ^0441534 44sfij <HE5 0.8g He, 3.2 g 0 2 « 2.8 g N 2 4pF5 4fU? 1 27 ®C «M4iat4 <11131 <BPf f4«CT4 CTT& 
EM a He 44 EM f4^I 4*4 1 §S4 : P** = 0.9852 atm, P He = 0.4926 atm I 
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i$. 27 °C ^PWiaflir 4]?© ?TC3I<T atfc # # CS 5.25 x 10 10 *R5IJ^^3^»iH WPT 4j? w? ## ~m I 
§3? : 2.146895x10^ atm I 

\,vj. 25 °C 'cl^WEl!? 41?© LPG ©Pf Prf®t®lBRT 3lf® Pt1*(t« 4.65 x 10 M 3 R?W fiSw* Vt ?>=iIR silwi W 
m*V.44 W*T ## ?R I $SiT : 1 8.888588 atm l 

18. 27 °C ^PPnajRT 4.20 g N 2 15.0L 41? 4?© ^ ?? W3T 8.0 g 0 : 5.0 L VW 4?® 

*1755? ?Rf ?I®tT ; , TraW4S 37 °C 'Sl'PTiait? Sjjl'o ??T ’UltAld 'STR}*W N’t « CTfl» 5t*f fa 'fa 

?s? i : p N , = 0.1908825 atm, P 0; = 0.3181375 atm, = 0.50902 atm I 
Itf. 41?© H, *TTPT PtPtolM 'IJIWfl 51? 15 atm 41? ^s#T”'*I 'atlsww 'S’RT 41?© H 3 *IJW Pifareiws 5T*f 3 atm. 

P©ISt? ffic? ■M l HW T I fafa^K tfSffS fe? TO?? 61? fa# ?? i®5? : 12 atm I 

1*. 25 “C W WH irc 4|?© 850 cm 3 4 g H, 4l?t 4g foPmlx ?WT VC? I 2fC®J?© ©ItAi* 4RX, *tlPf 

fiaw? C*© Wf Pc# ~m I $5? : P H; = 57.56658 atm. P* = 28.78329 atm. Pot? = 86.34988 atm I 
1?, • 'liTlW 'ai^ t ia ?T$£t5 20% 0 3 fl 80% Nj 4^ilH «TK^ I C? ?#? 5t*f 99.9 kPa C’Pfll? O 2 « Nj * 1 
41? '5(TtJ*t^ m pi<# TP? 1 $5? : Po, = 19.98 kPa, P N; = 79.92 kPa 1 
lb-. 4i?© tan?? nrcu >oiivieTBr N; « o 3 ©pt PefWsi c*© fa*r ?rsjf9^# brc’R i §*n*fH ’j©? 

fa# ?5? I S-s? : P Nj - 380 mm, P n - 380 mm I 

lf>. 25 °C ^T?5MT? « 1 0 ! kPa Wf 'J8 r ?*K? 100 cm 3 H : . 50 cm 3 N, 40 cm? Oi “"UPTC^ 250 cm 3 4|?© 

^rj’ncji ftjfji'5 ??t i i sras t H ?*e? 30°c «w*iwra c?«?i ?pit i 41 tspraiat? c*© W'f fa# 

?3 I ^5? s p©?r? 78.04779 kPa I 

*o. 25 °C ''smM? 4]?© ^ %f m 2g A mr? 4K?*f W*1 1 atm ^?s 41 aw?!? $ mm WIT B t**RT 41?© 

sfflt?? 3g at?? ^?TPT ?JT!?Tfr W'TO.S atm ?1? 1 A « B flITPl? «C9?«IT7©##^9 I 
^5? : A 'S B ’!Jlt*lS ®E3? ^’4^ 1 S 3 I 

«. 3.5 a Ni ©PT 8 dm 3 ifl?© rTOP 6.0 g 0 2 ©PT ^ 12 dm 3 «ll*'®(pni VI? 41?© -»maRr RW 

^ *pi ?rit ^ w ?ccit 1 27°c ’sprarom ?Jpf #atr»r $if?© ’ijiwd vKPrv 5t% « c s ©?r«f#*#? s ? t 

tSW : P Nj = 1 .539 X 10’ 1 atm; P 0 , = 2-309 x 10 _l atm; Port = 3.848 x 10' 1 atm I 

: nnpr? ?r*i, ’ST'mrajt e ^Wi mm* ■. 


_ _ n o RT dRT g 

t SW »f WS T?f^?? 5 c«PV = nRT = ^RT; .-. P = ^x-j^ = -j^, <3^^ = ^^ = ^ = d. 

.-. dRT = PM; d = (^J x dl^PR ^ d « ^ (il 

?# C^R #fS8 ^C?? ^TPT P, ■516'? S T, TSTnsiM? *PCf d, 41?^ P, ?R' , 5’S T 2 ■ 9 !?^ 'ST^PTrani ?t'J> d : 
5?, 151? (i) *Ts ’T§#? e f C8W CWW, 


d ( « ^ 4R° d; « 


(ii) 


d i _P 1 T ; P, P- 

^2^1 ‘ ‘ dtT^ 

f^rfSfS “6 W VIF&F Weft ‘^T^TsnUJT £ l>T£*f 

****■$ Wff tm i 


W - X Mr : 

1. STP N0 2 mTOT ^ 2,05 g L _t I 17 °C ^ 106,6579 kPa 5tcn 480 enr 1 NQ 2 ^ 

i^W: 0.9725 g I 

^ STP CO, WM 2,04 g LT l I 25 *C ^J50 mm (Hg ) ^ 850 cm 3 CO, ^ W? ■ 1.5676 g l 


2 
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\ afreim ^TTTOT ^ar {Graham's Law of gas diffusion) O 

3isM<i WK TJJI ^R3!W; ^s?T? *[C^ '3fpTCT WP -3^. f^rs^Ta^T ftnsfB fef 3^5Jj ^a^TC^TTB^rr ?*rt Sftro^r I 

i.'S.br'.i J ^Tf’H (Diffusion) : 

iPTUff^pstw *r<r" f o<5 ^ttw ftferrr ^<r ?tt wt+iwi ^r*tTC» afom® ^?r wr^s fef°r 

’jfS «riw vh^RH’s x®fl> ^rpt <r *3 «t ^*Rr sfirpra ^t 441*14 sjwt ^ 

2] <.<] *'H,<T‘ W*f*r 5J*TT 5dT ^ I 'IliC.Ji-S f.’spw *j , £i'st“ > f *l4® Swi »1JILJi5i 5 T*T ji»iH *JT 5 TF Soddic^ 

^W®T C<CT ft£5TC*RT ^raatsTW for?* sfJPT ^WSf^a «TTW I <J1tfa<r C^TT ' .Wfr ' OW iPF 

CT*W tpp^T^s nai^l «tW[ yt=i<J C^STET StSf^T C3# C I i1®H5T*fT 'STf^FT *tTS i 
-stwy to *p#t 
75®17 ^<1^ < WT5 i itfli 

af*>«i i si'**)*! tott ifi^s arafer 
■jfw Stotts 

^nr^ir -an 3 is gror? 5tw ?tet ^feor 

*fi® 1 nnCT ^ei^mr *twi ^rm ^ 

-a^s 43 at?*- 

' S J*3®<1 flp I ^ 

few J : ^]T*R 

*rf?r¥w ~w:m tor ^ns 1 (CuS0 4 ,5Hi0) 1 f5 to *nfti nw ftjftnr wre i 

c*tot *rrfe<r ^ Kw %r %tr*t (few yo.wtf) i 

: I^PTM ^(T 4 Effusion} : 

sma w ^r %*rer fercw <3TO rr cw? w^swr srf 3Rnw f^sw wf 

"ai^ii'W to ^c?r ^itpt wr $c*\(M cw *n$*f en?or 

C^l^JT 1 ^ 'Ffr s,/ ^TTPT ^JlPT | sil'fft 

f^‘S^ c T 1 %^r W<pfl? 'S 

^ «ff3RTT J C^T ^ 

^rrf^rw (few b) \ 

^K& TTT'-STST^ F^I, t>^l s 3 1 C,<p* FT¥t 

^TTT j f»Wp9f ;^rj<j 

- s^WT ^TF^ ^PCf^ v]k.L*] C^RT ftc®r^l 

<ih*\ 'G feTo^rwR ^ ^pfe^^®r ^3 

?fen<r ^ ^ o#r 

i 



feW i ,*4b I 



i.O.V.’d ; WJW {Rate of nifTusion) : 


ff* c^rttt f igw ferr ^jfe pw pt j nrr?r w, wptp ir 

WIT'^ffTR ^!? <f=TT I 


^ W, C^TT^T fefeft «T^ai!w^ TOR fef t PTO' V cm 3 ^tTl^T ^FTT 


.-. ^TTPT©^ ^TT^TT*^ r = "cm H . .-, = 


fe^fe ^nn?R 
’TOT 


C<iC^IOT RTT J? R^R WR ^5H ®H^W, 'STn ^3 i ^TTOWT J 'S C^T 

^TT^’nTR WR nrff J wm ^TTOWr « Mn^EPT C'W RTT^IFR WRR?^FT ^nS I 


3 
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>.*>.8 : ^4 (Law of Diffusion) : 

3jm 3 ®*RT ^srrn aftem (Thomas Graham) *lfhn^ShR ^3T fowira 

5T7R OT, C^rr ’17ICT3 ^BT 7T 5RT <3 'tJTC’RT W|? tf»RE ^ ^ <RT ^ITPT 

^c®t c^fH ^rft ^rt 5H ^r ftpRim ^Rr w i iium C’TC’T ?n*iw *mr I 

'®BT 4 Ip°1T<p*1(,<p ] 829 *ik*i ^3T ^WECil Jffl‘1 ^(RK t ifllS?' •Sl|^|(.si<i ^H*R ^3J •flW ’Trip's I 

•'l-flfij taiW— ‘‘i*Pf3 'eMafliSI >3 5TC*T CVlFff 'SH '<pf^,*m 3j3Ri' ? tlfe>4 i *l1w f^lPrB 

wr^T^nWRT (.<WHI ^Tf^T? d r ~£T^ *£\ 

r = K^j= 4*m?TK 4^.3^ i 

^<. ri a *5 b 5f& ^(tpt i *tipr ijfi> ^?r?r f*ifS% ^’•tosht *nt3Er fel'Tsf fRt?r *3 ?rjt® 

^ t A ^TTTP!? ^TT'TC'T^ r, ^*iy d, I B ^fTOiT 5RT r 2 d : I 


r “Vd' ”■ 


, r , A *tjTE*ET ^TT*rc*r< ^T?T. r T K ~~j= 

Vdi 

.\ R *ni£^<] r-. <* ~p=“ 


■'• rl = K >/k {i) 

•'■ rl = K i (ii) 



^rftr a ^rrixTftf ^ Mi & csrwfti wiw^ v, ^rr b nu $ c^n^rr? ^snw*t v^ w 

_ M i .Mi 

1 ®W, A ^SRf. d, =y A B UiM* d: - y*- 

C®T^RT WR, W'WIT ^ Fft^ ^ftT?^ ^TFW^ R¥R | V] = V 2 = V 



^3 >f5) Wf TO}? ^Wf^5 ^IHT | i|^| 

ftc?T A 'S B 5^ *titpra V on 3 STTC^f ^Nr^C^J t , '3 t 2 i 

A WOT, tj lp ff^TT^ V cm' 1 

I PTCTOS "HfSHilM ^ — cm 3 ^tTT^T* m \ A ^TTRTR "5H, r, = j- cm 3 s" 1 


B ^fTfPR t 2 (TIWC® V cm ’ -S 1TPT 


.-. 1 CTWiT "ifiRJT® ^ cm 3 ^ .'. B ^71? ^nmCTsr m, r, = 7 ^ cm’-s -1 

l2 ll 

F| Vfti U ii_h 

r : ” V/t 2 “ft * * r 2 ” t] ^ 

.-. CWTTTO, ^=[^J=^) 3 =^ (vi) 

( vi) ^ aii^(,ii<] ’ 3 jU3T?r 1 
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^imcw sjgm straw : stffeu® $$mPriich<t ^ct i cS w “ 5 u 0.7% ^ ^u 99.3% 

fern^r *r&m 1 rrniMfW jftrs ftwra 23 2 5 u m wt OT^r^nrr 1 ^uf* (235 + 19 x 6 

= 349) m WWiOT 4H j?s UF 6 (238 + 19 x 6 = 352) <a<r ^?T CEI3T ^rfw ^3?mr 235 UF 6 W 

^ ^ 1 5 rt%5 wPm *m*r 235 uf 6 o$ ^csctotwi B5 uf 6 <4* ?i?r 2,8 uf 6 

^CEtfT 1.004288 e«rc#r I 



^ ; sw ww ^ 4jm artawirr m*? ^r swIW *t%srj>pr ^ «tjm irsr 

^ wss i 45 ® Pesw ftw *mw4 wm ^ror wirra ^p^prm ^ i <4 ■H'gH i tn ^ufr 
^fswg -rr-fMf^ 40 > nmT ^fewfj TOr , *rft® 'str^r sfara differ «ter 

siowSfa ^ «itpt ®(fsm ^srsfk *t% ^ ^<r sn^® 1 

^==r — ~~ ■ - - - "- - - ~' - -♦ ir .* r . ^ -^TT g-- ■- — — — I 

i 

*■ NH^g) ot toft? m co 2 (g> m ^mr 1.6O88 w < *fw wfer tojt m® i 
%- *j?cj&ran ^trPT c^pr mw far *rc?ft ptTTr wm cm? 

&, h 2 ^fipr «W izqp m r to* 4? wicsrt <1* otftt 
s. to w$? fer to ?t% 1 mm am Mmr m#? 
q. ?i^ ^ «¥?m??rc*iT c*F#? TOF??^[?c?1*f? 
fc. 

ut^T ’(tpt w c? w *fpsr ttbt *5f *nn?Rr c^r ^ ^fw? 

tr t ^rfe^r^r?T ^fror “srr^ i ®r^r wr?r 'SiT e r c^ft=t ^tt? 

SiTTW > ■' ^ ^Ifl'cwir <«¥!9 Wl|* <tTT»T 4 ^%5PT #?# ®V8T « W*1 »<Wf&fe «Mt fopwr 

5f*m c»Rnr<fiBK*r 70 av&s « 

: 5^?r %, V cm 3 «rrt5T 531 «r®T® «01CT? an*lf^«?r Ml i 

^®t® ’IJlWfl WC3, 70 CTWOT ,p ff^7T« ?? V cm 3 ^®T« TO 

•*■ 1 ^Iws '’ffelT® ?3T ^ cm 3 OTEtT 5fJ1?T; .-. ®r^T® «f71Pm 1 4Jt l# n?»«r r, =^cm 3 s* 1 

'atfsnwrwn CTOF. ] ftps? ?r 60 PTO *f1%^TT« 5?T V cm 3 CK ^TPT 
.-. 1 «f.l=e* *lfa<UI« 431 ^ cnr 1 O, TO; .*. ^JT’4^ ^Rr, r 0 , = ^ cm 3 s _i 

-sn^ra mirror ^ 31 ? ■ j rtRf®^ ^tnjt ^mr *rf?. 



32 


= 43.5556 


0.73469 


,-. = 43.5556) 

^ I 30 *C wwam 99 99 kVa UTtn JJTfffi nitafif Ptlf 5 ftfrcS 12, S dm’ NH, mPT 

MrfW‘ir9^-!itfnr A *ffiw*r n,s«tTPfflW»«^ 

3 WRlH i NHj <S3T ^ 1 7 ^1?; h 2 S ^31 ^i « | |<4> 34. 

5 ftp© ^r 300 < »tft?TO 43T 1 2.5 dm 3 NH, ?t, 1 2.5 x 10 3 cm 3 NH 3 

.-. 1 C5TWC5 *f fom 431 = I2 -^ m ' = 41 .6667 cm 3 NH, 

.*. NH,-43T ^TMPRT ^t?T, r NHj = 4 1 .6667 cm 3 s _! 
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HiS-dJH TOI = Th>s 

... stwrn r =m* ^jar ?c$ ^RTT *fft, = (^^£) 2 = (pyj = ’ 37 198 

r ~JHj 41.666? _ 

•'■ r “t s = 1.37198 * 1.37198 “ 30 36976 
.■. HiS 415 5TT , fOT 5T? 30.36976 cm S' 1 

.-. 5 ftfsT* ‘^55TT« H ; S 415 *rf5sm = 10.36976 x 300 = 91 10.928 cm 3 = 9. 1 1093 dm'. 

5i?o if ftsr'W fw£?T .£155? «4?H1 9, 1 1 093 dm* H;S 'll I 



1#. 


$0. 


1*. 






>Ao ! 

i. ' Ttmvs WT « CO: « ^ l ^ caj 146 ^ 115 

i ai$s[W WlfTO ^ = 70.919 I 

Tif^r c^nt=rr ^ ^ i = 128 1 

j\?f$ ^.oj i w <af*r? : 3 .74 1 7 e*f 1 

lSF f$ 57 crn 3 H, ^ 10 cur* ^tTHTRl ^m. ^WTT ®nc*f I ^Hf 

^r I : 64,98 I 

c^FTC^rr fsf?fS ^T'TOsnr <35# ^ few ^ 30 <?{U ^ 16 m ‘ ^ ^ 1 ^ ' SK?W SOj 

^ w ^JF*R Sffenrr ^<£3? ; 2.828427 m' 1 

fmK ^ sie^t «w i *m i *R c*R>^^?r fica 5 i dm’ h 2 ^f s 

*Wf5T5^'#irW0 1 , NH,. CO, « HjS W5 *I&W* 555 I 5TTO55 5TC55 S® 5S® 15? JMtfllW 
'TTPT’SWTW sflUta i 455 : O; = 0.25 dm' 1 , NH* = 0,343 dm 1 , CO2 = 0.2132 dm'. H 2 S = 0.242535 dm 
1R, rn 3 > r NH? > Tqj > iHjS > rco^ 

35®C ^WnajftT ^Tf^T s iM*l t lMfW3 2 ^ rjolwiuil fei 1 ,5 20 dm* H>S tfFR ^ ^T?t¥ 

trot is c&tefa faff ft *ffan*t nh 3 , co, « sOj’iw fafaffiff? 

* NHj = 28.28427 dm\ CO, = 1 7.58098 dm 1 , SO; = 14.5774 dm 3 I 
4 ** vm* 57 cm 3 H, »fTPT « 19 55 cm 3 W5Ts 45^ «IJW ^S C55W '5ifog*r ’WR W *TWW 
ssrgjr® tosw ^ : I ?■ 

OTRT frn ^mar 4 Fiw ^ too «"* »2 , ^ T « ^ lft1 w 9 

: 187.6166 Wt* I 

4^sf& «nC35 ' 3 J^5F fl5 ftW *RR 'STfra' 50 55t3 0. 1 0 moL N 2 5#t® 55 1 'S5?R % 

fE^csr ■jrsr’^rsiT't h 2 , o 2 ’S ci 2 5 Tn^ ?nf*ro sc^ ^*po 5 arai^i? 

%^T : H; = 1 3.363 CW, Oi - 53.452 ^'.<ra, Cl 2 = 79.62 OTW® I 
37 °c Tmrat¥ 1.15 atm TO4 tmS5 ^ ffes ’M fTOT 20 5.5 g CO; *1TPT 5JlPl® 55 I 

jnr^ferw He 5ipf anf^ JimJraaniWH’^Rr : i 5^ 6 19.956 ww i 

*tTTC55 41 1 ^ 1 (4* ®5 W3KST 17 “S 44 I SWH ^515^15 4prf& fe f5E5 2PPT 9)hlu «if% C W5 30 cm 
jSrSWT^lR ioft^l5^«m?7R5S5r'5nwl^#SR5555w?®B5 : 11.18846 dm 3 I 
37 'C ®maiT « 1 , 15 atm Rtn 51W5 ^ US %5 20 ftW 5.5 | CO; 5TR 4)lR® 55?f 4155? 3rr?ra 
Rir«tfwr He ’wtsra sfcfir^? ^s?r = i ^ 6 ftW 19.95 irw® i 
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Jp f 3 [ 


U ^Fl®F : ‘tWJ 0 ! tfl^v bl®^ ^ 3 T » 1 * J *lR£'® 

(Work for Students : Boyel & Charles Law related Experiment) 

•> flOIOTfl ^aPP^ffifa *t$HT • 




tfrfr» tot ^mr i ?tto i£^ frrt%@ i ftf?rcg^ 

fcro w to?t to i ^to W^» *s^$ dMMta czFSfm c<w cw [Wtira ?npr 

wttfto ^ k ^ 1 % ^ i ^rc*fr ^iw TO<>® i 

il^T^ STRICT f*P§TTO ^T?T 5 ljK^ TO?PT, ft'Jter $°f?l ■■S'src^fl 10 f& 

^Shr 5*|?f *]M\i 'S'ert^-g 20 f& TO*H ^TTWIt^T C^P-T C^F^T TO 

*tirc?ra ^nnro <rawd ^tsm TOpnfe^ to*t f^ira^ i ^ rtf^r o$u$ c^fsiw 0 * fwi to i 
rac-w w ?tot «i? f%ftr®*r $to <k*jw< Mw.m *jw ?w to** Sto m ^fro 

^nrf^^irfe^ i w\ wy\ ^tct toito witoitto jot i '©iaot c*fa f^t® ^ to*t- ^T’^rsnisrr 

%T m E|*f ^r^TT TO fTF TOtpt TOW* t TO I sj%f& CTO3I? pv <£ra 

B*tTOT i^o^F' i 

^tto ^(TO *#tfro* ^ 5 ) 4 TO*ib sfTO <Gir*w *pi<T sfwra w*i TO*r fer 

W1TOHT ftf%g m*i TOTO TOTO TO \ ^TO Hf? 0®TOI C^5 To Slftf? STCTO Oc4? PV 

m to wot? cwm tow £fs#f^ ^ i o°c wWTO i cro o *tim^ 

fefei wj 9 ] n?r ^rtro*T f^pfrr <ro pv ^ tob'c^tw ^rf^ : 



Tsmrat °c 

f 

w 

i 

(<4 

° 

1 

9 1 

I 

stW’amm(L) 

PV (atm - L) 

t 

0 

J 

1 

224 

224 

2 

0 

J 

5 

4.48 

224 

3 

0 

i 

10 

2.24 

22.4 

4 

0 

i 

20 

Ll'2 

22.4 

5 

0 

i 

25 

0.896 

224 


ia ^ o^rr to, c^m f^ pv tot fi?3 ^r i 


• FI^PRT ^JU 3 l u 'if^E | ' ^llf^l B 


iS ’TOlH c f ^ 91 ^^ ’ £ FT £ JTC S T TOT TOT t ^ tfSHC^ CTO TOF 3 r& 

fiWltJ’c<P *1TB I ^iTOr TOTT il’^? ^3TF?T®£TO 

C^T ^ 'TO^TO TO^T C?W 40° CH. '5T^il1*£ji^ f^l C?t^f fe«c^ TO^ TOI^T V b cm 3 

^j- 1 £|^|<j ^ frrffF^T^ 3M lt»(^ ^TC3f 60° C ^T^ITOTO 
TOT^T V 2 , cm' 1 TO 1 xfl*?ol« OT ^3TJl^ ^TIX C^TO 80° C WT^JHim 

Pif^ic®^r fes^ro "TOJ^r v 3 < cm 1 i *i^<i^ c f to^ 

^ fTO5? CTOf W'^ryTTO WT TOTT^ TOTWI^ ^f% *fuk? i ilWcifl V^ > V : > V, TOTf f 

btitw ^ W?\ f^S CTO^Tf $ij(C*ifl ^TTO^, ^ 9 fW ^l^t^TlTO ’>TTO 1 ^lTO^ | 

i 3 TO 2 TTOf TO % Ftr^f ^CTO ^tXPT fe ^mm 4 ^TITCTO TOITO 

,? t%nn ^ i w i w c«ct (^rr irnr w, t >a? m=r ^ aw ?ipi wwt f?«r «nw, 
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Bed 


i 4 «itNi*w ^i4c^ 4i 3 x 14 Y t c^r^fer ^i<i«iw<r Hp tT' i 3Trr *rc?r i ^ 

*is*iw<IW fcfTO? Prt^ 1 ^f*fe £?T4Tft> 1^3PF " 30p P*f i I atm TFlC*! 1 mole Ni MjiWtf Rftgj *T4V 


wxrom wiw*t ^x ^ ^ *n*w?rT to* (^tot toh— 



N 2 ^IJTFBT ^lfi*iH (mol) 

'smraj, tk 

m**, v (L> 

Y(lk-') 

1 

I 

273 

22.40 

0.082 

2 

1 

293 

24.041 

0.082 

3 

I 

313 

25.682 

0.082 

4 

1 

333 

27,323 

0.082 

5 

I 

353 

28.964 

0.082 


£fT$ 4 '5TR' (Tf^lT <JliJ fiifif? WM? y ^ 0.082 Litre K 1 <fT I 1 



^l<Pl4 (Postulate 


of Kinetic theory of Gases 


4FSPT5OT4 fiffojj XTPf C^TW Ni t O i, CO> H : sfofer Re? fe§f Si^no © &Ri^ firj i 
^T®rf4^ ^T 'S ^TFlf^ ^XW^ f5*f i fiP5 i ‘ 5 tTW 'TOT f^ST STPPT 

nipr cw ^ btfew ^ar, ^jrrmw apr, ?pr cro k*t i 

w *trm ^tfwr pv - nRT m\ %%s \ ^«pr f^t *im ^e m tot 

^nj*r ©*f i c*r 4i?T5 c®t^ to?k © aim*! \ 

4 R^c^j ^RpSBq (Aristotle) 'S RiSRmj1*i (Lucretius) ^r^srsfsr <PM'+ 

Rfeioiw to 1 *trm *tfs%r f 4 wr *m%r C4*r 

fTOf^ tf^TT TO I 1%TO <Htffffa (Barnoullf, 1738). ^f^WPT (Clausius, 1857), ^TTWS'OT' (Maxwell, 

I860), mfSsrjH (Boltzmann, 1886) Sf^t fawiPH'T ^tTTP^t L^c^?. SIpjI'S?) 4^PT 

4Pbft? Vlfafa WDPT WET C4*f f%^ £f®T4 4^T f 4 st^TWWrC^ ^UTC 3 !? *ff%^ W TO TO3T ! 

5^$" "TOf C^TOT TO! STTO^ WT4 Slcyl'SK ' J IT %<ppf ^iRT&ss | 

’lik^ ^ll©©cigfl RmmH— 

b, , lilt J 1fl *&*{ : C^IW ’TTPT ^ST?T Rst^ 4 »R<pI<i WTOT I ^1 ^sf^WS’CT' 

« i ^ Rfer c^m wt i 

C^IWTWT XTlC^I^ sjpsfij ^^4 Al<P13 6 ^S4 Aferj l 


^ Mj]C>t4 s XTRTnJ Aliy^H WOT "£*HX ^rfe^efs I 

— ^pT^r TOT fron^f? TOT 33^ ^5F<J « srfw MTWlTOT {^TTORT TOT 

-^J C4TOTT i o|]<p^X 4^T ^tlc^ 'TT j 

<r 

p w 44T ^4^ ^fiP( <TC2J4 cniik^nt ^tW ftffe^l^ frf# ^?r i crofw ^ 

% TTTO^t i 

| blH : ^tTPT^m^ t«mit a i« ^tpt aRsi*i wit W’Bt ^1t ^ i 

^ ^RPtTt <K*a 1 G4f*f ^(*<t H'T'S 'OG’^I ^ttw I 2f^ r '5 ,p i W ^Ts^lrt^ W&\ ’llMfl £\^>^ C^CT4 
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*W1?R : ®iiS 

■b. ^ cuts m <pr® *wi afelS *5 'tfe-ife mm ms wmrara 

i *jft t i/Mfe* v arca o$k?*t ^ *irm w p 

Btws 55ft w i ^f®r 'IICIRniWl n *t»»W W^TT W*t *)1W. Orifr rfalfw = 3 mnc : I 


iflafTPT m af$f& ■W* 


,■. sfTTCTUT ife-if* « T: ,’. ^ nine 2 «T; W, ,, mne J = kT 



1 . 

K :^SWRrUOT n TOC*5 ^TT ^ ^ ^ TOtO * mm ^HTT 

*1 5 HT 1 

s foft^wa i : *nw :5W ^ ^ cs ' r - k151 ^ <TR3ra ’nw ’its* 

WFT frtWfc 'RSjifft *tt «RT *tfw= jpinfcv w ^T I ’HR 
frfo tW T I a gil*ne| JRintf* JPPT'S wlltiS ^lfiWPRT , - <p l f .* , l ‘®if«<l'»~ *!£> *P I 
io. : *(TR srFPT 7 ^ 'ffa’tfc* ^ ^sm «W 4T75T WW ; 5Rr?R TO <7T, 

<> i -ji jw i!’ .^ t sf% o^R?n?sr , r 'siHrtfa-ft^q'r ^*f aa stsr f^sr? srr i 
». issm* 1 *m ^ppp^ «(?* *iw* vs ■ * f ^ f5 **»* *** w - T51W? 

ai^r® ^Rpss ?npf ■ e tTcar?T 'arrsrsiR^ ^rpt R’NT i 

i^, ^»ra graR : <trpr ’tfe? V*to «ir=<p4 ^tprt cwrt aara to* rt i 

i£ 1 3IWU.3 iS^TPrwf 'TITPRt CTOT il^f5 *tfe?F J l3ll>«l s f afeaPF* ^T ^5 I ft®# SCRIPT ^ 

T^crf 5 afow TOR I Wflf PV = jmnc\ a*TC*. P = W 1 , V = W, n = 


^fTTFR fRM TOTTT. m = 2ffsf& ^[? "5^, c = , TTP1 ^1? ^ W*f 


^ ! PV = nRT *SftRI*tf& Om ^ WW CW3! 2IWWI l ! =IW i f C^C5 

^ fsfo ^5 T?§wr safefN- vmz i & ’Wtra c ^ s ^ ' i[m 1 ^ '^ ms 

jfc&g c&nems isn^ 3? £TOT5rT i ^ WW CTO (TIWTIRr ^ aR?IW *W 1 

— ! ■ ■ ■ I g l U ■ " 



1 n : ’TTPT ^“3 ftfojJ arra CW {Diltercnl velocities ol gas iwoleculrsi ^ 


vtjw ^cfoinT *ftr ^rs *iw aiftina wftftr® <PnJ6 wiUPt^ 

Tfrwm w w i s ^t- 


(i) ^ C^t (average velocity i 

(ii) ^ (root mean square velocity) « 

(in) *wHj'o*i m (most probable velocity) 
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fi) TO C^T iCa) : WT W, t<pfc*f ^T^Tm^TF S FIT^T f^PrB ^rfffam^ET *1lit>T«l TTPIT n ^WJ^” 'ST^ I 4 
n n i C^f C\< n- RWT<£ ^p C^T G. n.i Rv^fPF C^T Cj ^^iT% i 


*BPT^WRT«I?CW, Ca = 


fi]C| + i^C* 4- n^C 5 

Hi + n^ + n* + 


ri|,C| + n : C; + ri3,C^;4- 

n 


(M) ^fsjai to ^Iwt * *ttfcw wjs i fei> wi <5 frf 3 r ^ifowcTO ^rn> i 

otr few '5^^ ^tjt^t rfWt® TO3 ^tiPr 3f*p ^Ffe<pf 

W C^fTO *ftC?F | £f^ Hp n^ ’fTPT *llfe<l(.TO few ^TWCT* ^W3P *RIT *TT ^Ifef 

TO : ^TTT^T *|(*f5‘«' ! 

feft 'STWOT OT*T *TPT F<%#j stFsc^cTO TO aiMc<p f^R ^oW ? 15 feT C*F ’SIR 

^jrt 'W ^ *nrcw 'SF'jp^w* *r*fer to ^fer^f ?t^f i ^t 77 ^fe tor n ^ ^rni? 
^ otw Rfkro wmm c h c : , c\ c* i tor ^r r*% to ^f, 


:= V 


C |~ + C;~ + Cf ± ± CZ 

N 


(ij 


mTPRr *f®? ^rttwt c«rRf ^«t % ; mtiotf *r«t 3 -*$&&! c«w ’srrcrar *n?. pv = \ mnc 3 . 

1 

4 m, TrfSf 1 arnr-^«f *m?R ra n = sjrc«t*tTC 5 T = n 5$ 1 -si^r 1 ann-Fig ffttt? c^us py = j mnc 3 

FfteT'il^r ’’ffiMfis-e ^r ^fTSBf PV = ^ mNc : . a«l C 5PF FJTF ^ m l ifl’R, TO 

WMfWJ «? { M) s TOCW SffeiS W ( m) X ^jk«NIW ^WJT (N) M = mxN^, m = “ 


I IfTST-^I Hjlc^lf (T^l® PV - ^ mnc ; 'aik^l ^|R[^Rf®«tw F?P^T "^THT PV = ~ Me' 

^TWT MIPF GSTC^ft 1 STW-^ ^HT*f *fiFcw CWU 8 PV = RT 

^T^5T '8R»nt PWT 5ITW j MC 3 = RT 

Ft, MC 3 = 3RT.FT, C J =^p 


-c=V® 

iiif5 To" ^iRFo<p ^i5l<f}^f 1 


wf ; *m ^ to &-n (Cu* « to {Q $ w* «rt t 

S>i|^tW ^rt^CTI fWijfS rKap i^ ^'ll I C^?rr tq^fS TOCW 5 1^ ^5?r ^tffe^T < 1 ^ 1 ^^ I, 2. 3. 4 Q 5 m.s _t H 

- 1 - Ca = ■ — * ;? — + ^- = 3 ^ TO C . 

Ca^C 



TO^T ^rffetfe Wor^F C$U$ TO WH ^FT ^F ^f^T TO <n^f ^F l 

w- ^itoi3tt? ^ ifr^s i mw ^Ftft ififfit ^iwim i wttow 

w i 5 7 fi ^ ^r vro ^tfe*F%?r ^TR^e ^tt *rnr i *ffe cror ^rr? i 

^■1 (W ^ ^TTOHTW? ^Fiwf niPT CW TO^PpT ^TWUT^TT ^T r 
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<ptrpt : f^trr -’’tar 

(ill) 3 ftWj'S»l c^t : CT *ltW$ ?tw CSPP ^ C^> ^dPT 'S'J<5t5TT ^R^rar^ Ptaitm TJt*JT *9^ *(1131? 

jsre ^ir i s aww ^rt?t wprt m ^■jwrra c«im ^ i ^ 
c*r twit sfa wt «w 'sfe tot - ^tsr? aw? <m ’p*(S m 3 ?? spjj shw i fossil 

*U1K'8EW Mlf“lf«4>*1t< %sw*f ^tST CT*tH OT, CSFT *ItGS C5Tfi> *fIPr ^<$3 SWT S^flftss SWV *IP 
C*I W*T RpiH C*T wU*l PtfSft ’ST’TsnafRT SH f^r i >9 C?MW sraHTSS w*f sw i <9 c?*tw f^stn 
HtPtf's^ 1 fStSPTOTTT v“llvt*in Iwlfltw ^(Sl^f.M'ii *il^jc»() sd<p|*f wi i 

— ^c m =^f) 

ismjim ^tsf *fiR f^fer ^fspr (C) ^ \ *5ft ^< j<r 

^S (Ca) WT RT I 

>it^f5 S^rwR fa^'IS wrn wr rtc* i 

WT ^tTfPnr WIT ^13$ C^T 4 cntiT* ^T^hifSu C^f 6 cms -1 l 

a OT& j m(4) 2 + |m(6) 3 = 8m + 1 8m = 26 m + 

9*R, 'STJ Ijffa m C^r, (Ca) = - j - = 5 cm.s -1 I 

.-. 'SI CT5 = 2 x jm Ca 2 = mCa 2 - m x 5 2 = 25 m 

.-. win, S«t tffor n ^«*r, c = \p^~ = = (26)5 cms’ 1 

a ^ C 4Hc«> <imte ^3? CRTfr = 2 x ~mc 2 = 2 x x 26 = 26 m. 

a ^ C «U<Ris £f%f3 ' 5 ^fWfW £W ^irflw ^^TSFPT l 

^ Ca ^tw? sff® ^tr sf^ ’sjh ^r ^?r » ^ ^nrc^f 

^ ca <mn *rr ^ c «TsrRw^y< wr^n 

tfTpr 1 ««pr *P5 #Fi% I Airily* kinetic energy of a ^is molecule ^ : TOCTS <r tfe? *flPT 

^ Wrr w i <rar w, t ^r^ruBmr v ^Wsc^ <tojt n ^upt 

■aN Ii; ^PC^i P TO’pR : ^ftS ^ l 

UPff nfe ar^l^l, PV = J mNc 3 

S«m?T, m = ■'1TTCT? [f& ’S'P ^55, N = *BtWWJl05T c 3 = ^ R*f?R*T I 

1 2 12 

.-. PV = j mNC 3 = |N x 2 me 2 = |N x m 3 ^ I 

^rftnr i esm w^r pv = rt. 

2 ^ ^ 

/. RT = X I 

.-. rniOTs sjfefS 3r«pi m%4» =K^} 

_ ^ ^ ^ j^y j 

a ^fJT^R srf^ =^x “ x N = ^ RT. 

1 

j 
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% i is*c nm ^pr <&n 68157.5 am' 1 *tjpr ^ 

i 


^WiH s '®rprat wif^ 5 t|pf ^fyr W'f , 



3x8.314x298 
“ (681.575)^ 


3 RT w 3 RT 

-" 5 T 

^ 1.6 x 10” 2 kg mot” r 


= 16 g mol 

,\ ^tjl^iRS-sr ^HfW 'S?! 16 I 


C= = 681.575 ms" 1 

R = = 8.314 J.morVfT 1 

T = (25 + 273} K = 298 K 

m = ^ = ? 



- iAb : 

i, snrw n 2 *rjtW3 ^ 1 : 493 . 137 m s _l i 

^ 0 °C TffffiTOUT 652.35 ms^ I I : 16 I 

wl%ft w^tTONH 3 ^ 20°c co 2 mz? s - i59.mtc i 
8. 0 *C ^roanr a I atm FTTJ OTfi> *M? 1 429 g.L - ’ I Aim ^35 *1? M?r ^ I $3?T : 46 U m.s“‘ I 



>fsrtwr orc^ ’ifa-iR? t^rr^r 


(Determination of Kinetic Energy from Equation of Kinetic Theory) 

sffKTra Mfer t^oWT wn PV = y mnc 1 (i) 

'stt^bt, i arK *tjtpra cror ) i51<m i t, pv = rt (ii) 

1 2 1 

(i) « (ii) ^R, sff^RCTT O^tt Wi j mnc 2 = RT; ^T, ^ x ^ mnc“ = RT 


m 5 ^ CTT& ’ifawfa = ^ mnc 2 ; ,-. | x *ff©»ffe = RT 

... iffa-rffc (ICE.) =| RT = KT (4W1Pt| R = K = ifW) 

... « T. 

■>*i5]'w*i fps ot<(t "mTr ’•iiipfir wit? ’tlw*iRp v i<R «mrara ^*ii^t*iil«^ i wm 

^lil(.^<i wlrr«H < 3 © i> f<r P*'®a ^rr t 

©PKiW > = 37 °c ^majrn 2 . 5 g n 2 m>nr i 

3 

^ptptk : «rmr wf*r, && w (k.e.) rt 


CTPT N : = 28 g N 3 

.-. 28 g N 2 <9<T (K.E.) = | RT 

.-. 2.5 g N, m (K.E.) = RT 

= V i lr8.3i4x 310 = 3.45179 x lO* J 

2 X 2o 

.-. Nj 'STIpr iffalft! 3.45 1 79 x 10 2 J. 


^9^, T = (37 + 273)K = 310K 

R == SpI- ^ f ^ 

= 8.314 JmoL-'K' 1 
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* = CO; c* 'Wf nrw fet^rw <t3 f=iw 27 °c «i*nmv 11 geo, wwi% 

*1<I<1*T : CO; 413 2fR ^<4 S53 44 g mot* 1 



9.353 x IQ* 

“ 4.184 x 10 7 

= 223.548 < 5 J! e il3 (4.184 x 10 7 erg = 1 «l«lf3) 


.•. 1 1 s> CO; 43 *Tfs*f% 223.548 OiWfa I 

j V ftm 3>3 - : 

Li. ' 1. 30 s c ^T'T!rF3FRT 4)3* 'S'J CO; 43 *1? srf^’Tf^ l*>fa W I : 6.2738 x ID’ 21 J 

*.. 30 °c Tnsnarar o.5 orre o, wfi? <*s? ©Tsr : i .88938 x io 3 j. 

vs, 17 °C 1 5mWI3 vS3> SSI Stl5t&TCW< *lfo*ffe Wj ^4 ! $S3 : 6.41874 x 10' 11 J 

8. 27 °c ^■‘Tsnam ^ ss-j srisrcw ■srnpf? faftr w > $m ■■ 6.211689 x ur 31 j. 

<t. 27 °C 'aT”rsr|ifll*l 5. 1 g NHi TTK^ ^5 3>JT5TlS? ®^3 : 268.257 •W'lftl I 

4). 27 x x^nrrara 7 g Nj nnw? <*» : 223.548 -wfe i 

1^) ®?f) 

1. - 5 °C '5T*r»iMlir 4*p(t! w^*ii*p 2.5 dm 3 “im'S'i OPW1WI 30?Ff 1 <6 Sllfl'si C4»pf5? ^i 4|R^ 2pit3*f 

'5[T?f$J?13 1 TSpt 1 (i ) C3®pfijJ45 nfEf 47®c 'ST-’-Umui TTT'SST 33 t5C3 "9t 4fi> C*FtS 3TC3? ^33 : W5 m *lf | 

(ii) ^5 i SmW13 ®*lt3 CTFT w^l5 tffijw? 1533 ; 1 55.8 °C wrtatwln S*fC3 C*1PT I 

15 atm SIFT 4131 27°C 413© Plfa*lM H, <IPT 3TO I 41 1 .75 Wftr *1# <13*1 3W 

*tIE3 I Plfa*lH3 HitmW 2767 cnr <P©f5 SfOT w^Ul Hi ^tTPT ^HIT ^Rf WT 

*SKS? 1 | 

O. ^ C a fT^ SPO^f H? ^tJPT ©R^ dJ<pf£ C^pt T&mw (^T^SHT 3,t®Tf \ 

WB3®iT 3.36 X 10 1 dm 3 I 12 D C 1%^ ^ 3,05 x ] 5 3 

dm 3 I H 5 nTTTi<r W'TSFTW : TO feft f^®!? fef?T ; 40,96 °C I 

8 k f^pr BRn o °c 50 °c w j? nrram fsfPS 1,0 dm 3 <|fa c^rnr 1 183.03 

cnr 1 i ^ WPf C^IW wr j Pl^rrai^ Ptf^'CSPS C^T Wr?R ^ir i ; - 273 J8 °C I 

. L5 dm 3 *vm 900 cm 3 0 2 ® 600 cm 3 N 2 *I3PT *gf W I 0 2 ^ K*T 600 min (Hg) N 2 ^ 

1200 mm (Hg) l ^fTPT C¥f& 51^ WtT i : 840 mm (Hg) I 

<h, LPG ^fJPT Plft^blWi* 12.5 atm I jimW *TITOW3 LPG *m PfPl*l«tf W\ 2 A 

aim I ^ ^fft i ^15 C« ¥ tj1c^1'3 ^t*T Wff W I ^?T : 9.975 atm I 

% - 5 °c ©rnmam i4.5 dm 3 «npr 6,023 x io 24 ?tvm r mm m 

I : 15.174 atm I 
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<t& 

w I? °c wfarcatw 0J84 g cw ^raw to 25 °c w^naS 3,94 a *tcft 

^JtfWTO TO J *TfTRlrR WTlTO TO fef? TO I : 44 I 
&- 6,023 x I(F ft ^ 16 301 15 x 10 ^ ft ^r%TO ^ ISrpS TON&frhl M npjj <*HTO CTfl? 

850 mm (Hg) TO I 5^ ^rrtPfa FpT few TO i : P Hi = 141 .67 mmtHgh P 0l = 708.33 mm {Hg) I 
io, 35 °c wra c^n«iT tot ^cfft i wto *tt wr fesiro wr^p V 4 ^»r cro tow to i 

^'TWMR ^foerPivs W4TO *fT£3R TO^T WTUF *f£W few TO wmfdCT *T% * f |3rf fr/E TOT TOfffc*1 

fe? TO i : B5 °C l 

H z *fTR W^W WRT??*t tgf^Rf (FTTOTW 45 km $E6TO sRrtlW TO TOW TO* 45 m 3 :| ^ 
^TO" <rnp ft^t ^r s TT c f wrsprefltw ftfiw «Tt*R T*t w^twht - 20 *c tot w^ww tot to arrw 
H s ’TO ^ TOT TOfel? : 43.8489 g I 

OTFT ^ H 2 ’TTTFR TOW 560 cm- I 755 mm (Hg) W 3 25 a C ^TWT *tferR H- 

^TOW%nr&26cm- v t 25 °C WTT*R FT*T few TO 

■Sos ; 12.868 min (Hg) I 

>»- o °c ^3 76 cm Frm 0,2s g otrt m^r tow 224 cm 3 1 cro *t fetw 1 1375 g 1.15 

atm FTFf 1 X ur 3 m 3 TOW TOTR? $>TO : 72 5 C 1 

is. 30 °C *3 765 mm (Hg) OT NH* 4 H,S ’fJTiTR 0.688 g L 1 S L377 g L 1 I TORH 

tefwiTj* few ^ TOTO CW WTO 8.5 L H 2 S TO WfTO TOT t CW TO TO NH, 

WJtW RTTf^ TO? : 1 2.025 1- 

m. crorf^ ww?r «tji^r ^ 5 uf 6 « - 3P uf 6 ^ topi^to W?r to kf = i9> i 

: L0043 : 1 I 

^*pl TOTO TO firlrorMd W 15 fcg t aiwsft W^fTO 0,98 g mL"' few ^ TOT ^?T 
w ^ 19.9 kg 1 TOR W 25 °C ^’Wat S 76(1 mm (Hg) W LPG TO TOT ^ TOT ^ TO 

J 5.00899 kg I LPG mTO TOfTO TO few TO I TOft ♦ TO? %TO : TOlTO TO 44 TOft 

CSfTC^R I 

1 * 1 . 35 °c ^t’waFm ’irciRr imr 2 g a *itpi *mro ®t*t 1.25 aim sin ^miatr% c?ipr 

*?^ *11 win TOT ^*nr B ’lii'.'in 2,5 g TO*f TRTIST H*r 1.25 atm *n?T i A « B »IJIl»M *SMlw 
'a^’TTS' 1^?T "^RT ' : 4 : 5 | 

IK 27*cwmmr«*» 15 dm' i amtW3ff >jpl fiPtel&M TOT3gH, «2gHe^TO®1^^lT^?r fiiPift l wa 
TOT yra 1^ I I TOj1^ T# ^'*ll4'iw<! ^R?S W *TO *IHCT?T mm ’sjBw? feERT : 3.284 I 

atm T Fffl * ^fTTOW 1 

lie. 14 g 'S 32 g ■^r-St'Sf^n *fJPI few 27 “C '5T*tmarT5T 10 #l5m^lTTr®C^ *fTG3TOT ; 3m$ ( ®m3FiI 

^TTO csn5 m feu ^<T i : 3.6945 atm I 

4o. i!^ LPG MfelWU TO 1 5.5 atm l F^fe 'SlUlsiWil ’5TR LPG frifelMfl TO 4.5 aun t 

l Ffe? fe WR! TO feu « i ®W: 13.3 atm I 

^1. 2 4fW (tl?m}n.w*t >3 ] i Sfisr fee? aiR^^i^i!! fftrsT ffet*l? CTl6 5Ta 850 mm (Hg) I ’tlK’W ^fes TO 
feU m : P H . = 680 mm (Hg) Pep, = 170 mm (Hg) I 

500 cm 3 ails'scm >ausf& *1M 300 cm 3 N 2 1 1JPT iflUl 200 cm 3 H. WIPT *ff 3ITI5 i N 2 <«<( TO 8(X) mm (Hg) >flU? 
H, >931 TO 700 mm (Hg) i mpf fem TO feu i : 760 mm (Hg) I 
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^iJPf sttaM (Application of Gas Laws in CylinderingGas^^^^J 

mm o : , h : . He a lpg mm ®fa am 3 ? i OTCT 9 5 ifw? $mt fefe ac? lpg 

mm£a$ 'srftRS ’^TTOT *fIPT f>ffa4IM «f* a?T ^CS ma 1 'arf«&4= WE*f « fa? WWllBr aptma ftB l Bw a 
cmc^ca '»u=i am 1 iirpfcir ^TT'>f jjjj 5'rfec‘f 1 a?i w i ®ra rimca %c< >»[(,<) mm ar^? 
^rem '=d'» *'afi*rf5r^> si|^>4*i 5 m.a am arar i mtm? cma ct^it ma, '®T‘®fsrRsrRi a5c®r mm 
■>if«*ir«'? ,^m mi!> i wm mm aicem 9 is~ y iw<i -oiiwi f*mU arm 4i?^ mrasam aTa^f <iM<i 
i srmr? =iwipra ’fjry.xiw "f%? armnamr ®c<ra mum? aiin«^ Smr aiiMift* to*>? 
i” c*r aRiCT tw siemr sarm mm ai©em ’i< j ^im«t aiyaifV mca i aim mm 
"fs? 5R*i rnrm? •zimrrar.^m mrcm? srraamas.^m f ^ am ftjf amtara 3k ’rfamms 
mm ar^owi | udfl aiswfe -a m 4?^ m<s ju ^<!ic<t i *na4*f aca aramr ac? mca i <m < pi<ic c t 

S» wm som ac? a apfsftsin? jtm ^rffer ( tn»iw ^sw ’ikm® ac? Pilqwisai'a a?t a? i mm fm 3 *tea ■S® 
m srmm ae? ae? *,ht mra ^mamar am ^ t 4saie? afSRiifS «kiaams emca enatm da mrai ’iftr 
wmrwnr a ar? fcc& fmrr tvs sm srmmm dfir ♦tftwa ^?r i 4 wi kgma lpg at w^tfa 
cmSifmrk mm am i & lpg mmca mm Pil*i*tM wf^ar? 3Rgv=r am ^ «ot* simiah 

IsjUic'® ma^Ri w '$$ (fei i.i) i is^pr mtn m^icm lpg mr^iw iiifSn t*itt> aiawt 
^n:m ^<r^ e f wr ^sr . ^ lpg mrm mm c 3 « c^ ^rrnr mraigkfts ^iisum « awsif^w cafmi mpr siw i 
m^m^o mpr Prf%^i?3TT®^mT lpg a? sfrn^ ^,>r mm srrjfe^ mm i «riffv4<r> miw « cancm^ 
mswr nkmc'k i.pg i -n ■str - 40°c crn^ o°c mfe ^ me? i wi^ kf kg 

mm?®f rnmnamr 6 atm sre^r lpg cv ^rcrafir® rnsr i ^ mi^tc^ amr ar^?nr 

Pil*i«iM m? mwtES mram? asm mr « 

^ f=Tjr 'stmnasr %*k m? - 45 °c mmrramr tvs m sram m? R'ScS-r'a cmemiw mm ’tkms 
mr i - 45 ®c «TmiRT? Jifsti ■armnan? Imra aT'Tsmrr ^'am? kSeS 5 ^, cmemr a mr 'oni®il<p« ait% 

-m ?c.3i '*4W *fkm5 i at 'e««i ’tiro* P5e«ifl ?rit mr i 

mF% : mpr ^ air?rm w lpg Sv’rrmr ?nn m? «m? i lpg ^m© srtffaaf mpr m mmfms 
cm^rfmiiCT? fm*rr?OT m« mm ema ^mmr asm mm i m« mm ftamas am ?? i $ Swcm 
^rfajm c®m srppresa' ^rem i,5 — i .65 atm stm 

TFpmt ■‘P'Si ^ i mm fipjiw 2.0 atm ft^t srenm a*?,? cmrw 
aus? f^rs (^tfea ^me?? kea tm^rr am ^rr 1 41 a? mw ®ob? 

!'S’®w ema kes? f^ca straw oil (4sa sfam atSt cam m 

amrtfaa c*t®PnEfm t nw mamr mrr) ca tmar a?rr m \ 
straw oil mm fmjw? ^mf?a mm ^maRwmrta 

c*rr?*t ac? cmr 1 fmfr mmka ®c? mrmacm 'scan fm j f 3 r 
?rmm mmrm c?fec?r ^rirm 1 mmea 3 r®f? ac? kmm aifamra 
j re 5 r? Trcm t>mwi ac? 6.0 atm W 9 ! acmm ac? ©«(.«! 
am ^?r 1 ' 5 r«s 9 ra 4 iea f^ea? fi#reTc? ^sfa am ?? 1 
lpg mm wfk f?*mr l>ifSiaiw ®?ra ^ 41? w msnm 
*ifanw m?^iT 9 f 5 m (ch 3 -sh. ch 3 -ch 2 -sh) mm ac? tmam ^r 1 fVfaaiw? mm %a ?m 

fam ar 41 <t^r cma (.arar *mr i ikiw 41 'srraarrm&m mm ^mrm caiem Ma mam m? m ar?n <& 
mmawT um 1 fas m l5rPi«M csrta mm c?f^m 4ica maan^irm? mam m 1 5 



Imi 1 .1: LPG mm PiPtalti 
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CmSWSRT 2012 - 13 TSJ< 55 TO f^sTPT^Tl TOT CTO 1 5 C* 8117 ^ LPG TOT ^wcs 

mm -spa^ -m* sirat^ra am* i 5 mrro to ^aifa-a snam ^tol TOfeysrc tost ^ cs$ 5n$r f*m 

^3 4 ^. 1 ^ WT i ^ ^ ^ 

®c? ^ 1 ? 4 TO ftftWW £tw 3 kg. cm 2 ^ LPG C 35 5 W 53 I TOT PiPi«n 3 HI tai 

TO M’l 3 x 10' 5 kg. cm -2 5 W LPG •finW® TO Wi *ifi«P® 3 * mt. 

fro c^fro tok *rt taffiw «rfjf w w 55 i lpg -a* an an^fe^ ecf fo* 

5 Tf i ^n ttt^o ^ i LPG ^JF 3 W 29500 kCal m ' l ^ 

^?r *?T i 

c^pt « TOTT aft Tm$ TTiflhf Ito feitfr tot srsra n$mm& tot Jfm* top i arc? 

sftff^J ■yfTPT » 51 ? ^T $TOH fTOR « ? 1 NR i ^T CTO stiffen TOT ®WWH« *ra 5 TOT CTO CO- « 
H’S Mj l ^t,^ 5 M 5 IS*! 5 RT ??T i 2 TO SfRl 68 atm 5 T 6.89 x 10 ® Pa W*f ■TOTR mcA ■ 1 ^ 51 ^r<?ni 

^fra%® ?s*rf " 5 TT I iflfij 5115 C^Ca 5 TT 5 '’JCS? ^H'S 4 ref& S(.«i , t I 4 vi>< 5 =iL<f- fac*f 5 4 W*wc,««f 

ftpfc Pifi^ i M to lpg 4 * 'HR mm* ?rt s? i am cng 51 W 235 ® TOFRrm tot tot i cng 
c* cmfcr ?Tto mm faro tost? wi ^ i ^ totot i*r ***sn cng 45 «n«i&r«* 

-sjpf fesfcT 0 LPG TOW TO^P C#* 1 CNG 4 ? TO 315 21300 Btu/Lb ^uTO - 162 °C 


l£|^ ?T5 ^sicTOT ?TOT i 

CNG ftW l PH't 4 > I ^W 5 f?TO STfTO til fMlft 5 TO TO 5 ^* 1 T « mpfa 'TTITO^^TO^ 

^htrt ^htI^ ^n:«m m% i tot m wro ■ [ t1to^ ^ to ??r i <s fi^r trro ctoi ^t ^rt ^ 
i tow? J?r w i 

4ft CTOS TKifos Sttrfmm mm CTO co : , H;S « 5® ^1?iar®TTO®t5TO TStWfe TO 

_ jg 2 °c toTTOISITS' 25 kPa W*T 3FTOT ^Tf^ms ^fft I ^ «ti^ 2fP|sfe^ mTTO 5 T5?Pflfw® 5 ^- 

liquified Natural gas *JT LNG TOT I TO fTOW *fTOR ?TO«^TO ^rrTO^T 55 i LNG *55 ««! 

CNG W.*?m 2,4 t?f*f l C^Sl^c® LNG ^ ^ 1 



«TO?«r 5 : lpg *fjtpnr *jto # c*(TW5, c 5 h b « WstSr, c 4 h,» i 55 

TO5T5 1 5 ^ 5TTO \ 35 *C ^natarT « 101 kPa W 131.40 cm 3 Offlltf'T ’ttl’TO TO]4 bTW 555 ^5T TOt I 5 

TOftW^’fgTOTOT 178 g *11^5 TO5T3IT 15.5 °C 5S?T 5T5 i 
(i)m^^TTOTO^cmTO5®?rft , f5^l (ii) 5 fl&flls *lft5T e T^ 1 5 kj? 

(iii) camTO5TT5rT^nm5 5R kj.mor 1 5 mRT5S5 I 


TOWK : (i) sstM 1 TOT 5ft' <M‘f CTO. 


Jt> 

o 



rtf' 


PV= i RT 

m 

PV 

g- RT 

1.01 x 10 s x 131.40 x 10 ®x44 
g = 8.314x308 

= 0.228 g 


umFR, P = TO5?r 5T5 101 kPa 

= l.o X 1 0 s Pa = L01 x 10 s N m’’ 

V = mroa >3||««5 =|31.40 cm 3 = 131 .40 X 10'* in' 
M = C2IKTO5 am Wfft?* ! 55 = 44 g mol 
R= C5FTT5 TOT 3£%m = 8.314 J. mor'K" 1 , 

T = T5T*rsia!T = (35 + 273) K = 308 K 
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(ii) ^kill ®^*1W 1 5T*r = ms A l = 178 x 4. IS x 15.5 = 11532.621= 1 1.5326 kJ 

(iii) 0.228 g M3TC*R CSR^ m 1 1 .5326 kJ. 

44 g SSflE*R c°K3> Wf 2225.589 kJ. 

(i) *lR^s CSfftnR? W 0.228 g. (ii) fcviffTSIPI? ’fflRH 1 1 .5326 kJ. (iii) WI5 ?TR 2225.589 kJ . 

4. : 4^16 LPG *ITPT Pffawkss >8®^ 15.2 kg i RScBh ’ffpl'sftf ^T^RT flW 35.4 kg 

BT*f 2.65 atm I 27 °C WMlffl* 7 ft*T *IJPT 3T««3C« *Rt ftffemw SIR ^5 29.6 kg t 
flMpfc ’(jn.'ifl W fl Wf 1, l^^J^5«tJH J ra i an5^ s r^® m 1 ? 

’PTWR ; Ptmwiwfi ’filwfl ■SBff (35.4 - 29.6) = 5.8 kg = 5.8 x 1000 g I 
(CH 3 - CH ; - CH 2 - CH 3 ) *fTIPRr I siT c lfes = 58 


.-. i.pg gtr = 5 ' - 8 * - ' -— --- 100 

5o 

oi<i^[^<p *fGo PiPiels OT/fr #T5f® $(j[OT<j 5PT = 1 atm 'S'4? W^WlSIf = 27 "C = 300 K I 


.-. »ius stttcjr v = 


qRT 100x0.0821x300 
P ” 1 


= 2463 L = 2.463 m 3 1 


.■- T= nrn« 7 T 2.643 m- 1 lpg ^tpt R3ii3w^ ^itw *tji^hr rtom^w 

1 f^Pratnra *rt*u fSiPraK^ tjtbi ism 

8fli^ I fafa'Sta CSfW *TI3t 5.8 kg ^TTW <U4«Jfl wr St, sit? 1 <a ^SRT PiPl*lM4 tTWI *JWt ®3!«T R®tB«t ~ <'St||H 

^rnre; 1 |S|Pi®im« *ctt 5m ^ arrsjfw 5tc*w ’wft eh i 2.65 atm 1 
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<)$v | |03< | 3K$ffrg 3 ailfwa ifcSlwri fa.3"H 

(Reaction in Atmosphere during thunder storm & Nitrogen Fixation in Soil) 


, * i>.i ; sfsnt ^pr®?r 5 °?^ f?ftRlT (Reaction in Atmosphere (luring thunder storm) • I 

c^nraT Nrt ?t5?sifi ^da l tw^ i »rf?5l5 fft? 78% i sniajiww* ^?5 i 515 

4 •rfefin.sH ETtffe^ 1 *raw iittDu sot wi i -at^ra ?rc? <r« v U®ji 

?m C? %'S, 'frfitSM sjft 5 ? ?T? ST 5 W *m ftf HftdilMM « -art*** ^ 55 * 5 Mi*jpiww 

(NO) 'a *rc? ^srf??* £ifojw,*w 5TC? ?£? *<Ruakw 'bi^^rs'isw (NO;) *tf?*h3 1 a •‘i5(5kw 

^fl? *nf?? 5 tw faftwn 5 f?Shs *tf?*t^ ?t? «ttw 1 


Ni + O- — > 2NO: 2NO + 0; * 2NOj ; 4NO; + 2H : 0 + 0 2 -» 4HN0 2 

3 - 3000 *C 50 “C ^ 

$$*13 hno 3 *nfer 5TW ftw 5t!Biw m5 *sw 5 #? *»H4$Ui *wirf ot*r 55 , wiPrah 

srsfw 5rc? f^ferr •nSda? 555 fer.^c? nil5c« anr 1 

CaO + 2HNO, -> Ca(NOj) 2 + H,0; CaCO, + 2HNO, -> Ca(NO,) 2 + H -O + CO, 


> > i>. 5 . | ijlfiJc® ^rr’^cSlt'STH fW/$l*H (Nitrogen Fixation in Soil) 

'S an% 5l$diti3H atr^%r ®*I15H 1 -ti3(Bit«H wef? sw? « 

SflfsfcpfpS* a 5T?*T tjtB' I a ' ! TC?T^5TC? <u** N, C5 5?$? ^BT CfiHfU^r 5?n9?5 

sfW 1 ifl Sfeasi csf|f§sr sn?f5? 5 *!Tg « 3T% siitll'SH WJ* 1 

?I 55 QC® 1 ? ^RF HI^UjIC'SHM* C? stfanrt? *il5(5i(J“t** cfltw *ff?5's 455 , *(13 *tw 5J55I5 ^*fC?T% '5[R5i 

TO5W55, 4IBP 5ttfiK^T 5*n 5BT <riW I «1% « C#1? ^5fn W •nSujIt’sr^w fit 

2(5^ WT *Ht5 SIT 5OT fvt-fliwi) ^'TC5tf«h5t « ^*1^)5 i h5uiIc.«m 2I&5IW 

^5TW ®W W 5J5 5TW I i. r^tfl'tsT « 5, (Vcsi'FI I 


ail^lw TTOTW * 

(w) ^ jJ Tn^?r ^?r ^ n = « o : ^ w tNO) 

^upt i no nrrH ^f^jc5n?Rr >fi^ "5^ 

( N0 ,) i ^s.'iw no, msr fsrc*r f^rfeur sfltffiv orfsims 55 1 -‘ifefwio 

sit?©^ ®frt^r fe*r Kifilre *rcf ^ Pilfer .wfRr fstHwr e'^w 

*fl «5 ^hW ftjarat 35^t?r *(l^dJ5 s^t 1 

N, + O, — - — > 2NO' 2NO + O, C ) 2NO, : 4NO, + 2H,0 + O, — » 2HNOi 

3000 °C 

CaO + 2HN0 3 -> Ca(NOj); + H : 0; CaCO. 3- 2HNO, -> Ca(NO,h + H 2 0 + CO, 

stf 5 d |5 SR*r Sfeora ^l^iJrti^ wlfiJt* ■srlSi^o «nw i 

(«r) Sfesf >n 5 ici!) ^ sntiS^ ^r*! e • 3 i 5 c 5 i(.«r»f ^n? c’Wt ?si :5 3 Fs^ raiio^ <pw 

(Tict! | fwfsr^ nt)^a f&. C5H1 ST®fe liteSRPT Sfl^l5 Sfa^d P'W'ad <j*i4I>T«pTS) P)»i«iu.niia<p ®) < il , i 
51^5 ^ 5 > N, ( 3 s 0*1155 51^1 SfillW'fl CSTffSsr 5 R] 5«1 5 i(.<f 1 «(MI<I f^S f^sg «»ipi»i<]|f.<i|Iu^ 

#5l*t C5K5 'ail l ^ l ^Kil ' ^ Wrf? 515 N, ST55 Cfi^ « oiilftwf ^t g^l 

4 ) 5 ? tsFac'i^ 5 «i? 5 ? ^st mfGpo fsrc**r ?ra 4 i ?5 iRoau 5 ?? *<.* t c? ?w ^sw ®rt'®)* 

5feCH< l r^si? w 55®F 51? 3?'?s ?tr (5?v 5lf§? 34<i«l 5 % *115 I 
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9>Tt3H : 


^sfawsiM ■n^cBitftHW wN^c®r jiw <hi sw «rtM r 

(®) O^m SWTfeg f?CyK : fasRf N; « H, £4 1 ; 3 ftfS® <«« 200 aim m 

2fcm ®C9 sToR® SfRRR ^ -3 2t*R4 JRI94 Mo 49 550°C wr'THTsm $0® 49T ^9 I 

w n 2 « h, 49 ftferara NHi 9 ? 1 


N; + 3H, 


206 atm, 550 °C ®mMt 
A];Ot/Mp 


■> 2NH 3 


(4 NH 3 *tlPf C«w ^®%r fl W^JfllJTCTlPiflW (DAP) Jff9 ««l» *MI *UI «tfe* I 

2NH 3 (g) + C0 2 (g) -* CO(NHj)i (t®fiwr) + H,0 

{<) iS^TWW : '3fT^ aptlfsTS'E N 2 « 0 2 C4 i&(.« 319 3000°C '5M9I4I9 *WbPH 

RRmiH 'srT’JTCST NO ’1JTC9 49T 99 l ^*ig NO ’uM* ’HOT i5 rf94 «fawp< « ’itPis ftfiRHU 
HNOj •dtyJJlMW'® 49T 9£9 9TC® 1 

N 2 + 0 : — — ^ > 2NO; 2NO + 0 2 — » 2NO; ; 4NOi + 2H;0 + 0 2 — > 4HNOj 


'5PT'3Trti^? smfacs : 4NHj(g) + 50;{g) 


Pt. 900 °C 
y 


4NO(g) + 6H 3 0 (9T*f) 


2NO(g) + Oi(g) -> 2NO : (g). 4NOj(g> + 0 2 (g) + 2H 3 Of/) -» 4HNOj(/) 

HNO, t^Ft® 4 IOCS'S JH9 CW PTtferR (NaNOj), <P)I°iPiiiI 9 "it 5 Ujo Ca(NOj);, 

®TT*lfj| 3 IW 'SlilWlPlilW •flXdjtl ( CaCO 3 , N H 4 NO 3 ) ^flJpT ®S9 JHtSc® f®H1OT 99 I 49® iftuS* 
^TTCW 9t®T ®ll*lf9*IIK ^J1Wlfa*IT9 Hl^.Cjb JiMl'SH 919 I 4C® 319 20% ® * I ^®H' 9TC® 1 

4]fi> 94^3 il l fl>W gtff® ®TC® UR* 3 %t 9®£5? W?B W ®9FE 9TC9 I 


'S (Gasious Wastes of Industry and Air Pollution^ 


4®0® ^ 9 pjc®® ’^PT-apSTCT? SRTI Sjf'aft't 3T® 14 kg 91$® 3E9I9FT 1 1*IGJRr 

igf&or <ifrw 1 TRpi iJW ^*U Rc»l«j*n< StSt^WW CO, C0 3 , SOx. NOx. s.llcaW'fa. 

W 8 53 aiRT «TC 44 JR S’JRR 1 4 fl»racei 4 >fitR JH 3 IT » 1^9 

C^f*r v5! *fW S-ofiaR fePTC4 ‘sf e IT ^ 1 *TS 1 f^5 Ifl? 'Sttm fog sfrulfa <|W RRT ftg CTC4®lflr 


iJJR I C^Jf 4 ' 4 iR 2 f<( Prfvfc ^C?T T 3 H ffl 1 < 3 Rain 'SR^RT JRrtJ|f?r R(.*R 4 H ‘list's ftc*f 4 IU, 

^1^<C4 sfttJnft ^£5T 1 OTSH, #^11, gt%, C^M, SO : , COj. CO, NHi, H 3 S. ^Sllftf | 



43 s ?rf ^ikiwii jiw ijw ■j® ?jnr ct •i'ja 

jffl ^<r, ’SIC4 CTPF®# ijW 4W 1 CW. SOj, NO ; , H 3 S0 4 , N 2 O s 

1 ^T?T (WHO) 41^ fir® Pl^RT 'si-ifllH 'jW 

S^ifTPRr %r*iw 3it4tK JIM SO; 0.05 ppm. SOj 0.02 ppm, C0 3 350 ppm. 
CO 0, 1 5 ppm, NO; 250 ppb, NO 350 ppb 49 C#T ?«9T 99 1 

f9t*R ®(5 f^?r-®RWt9Rr 9T 9l((C4 *j < i‘-l ®W 9TC® '5T9 f®2 
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S. ^CG i WHlfo l CSTW 3jt ^r (Air Pollution from Automobiles) : mf^F neF5T 3 Sffiftil SgTWsI 
51HST mW xit^WS #fel 1lfil4> 

•imra ntsn *5ft%G5 wit ^fir nras i <£<pfe<p 
jjfg w 'iiHjftw 

^n*f<t«.w< mrnsra sun strain 

<MC^ i flltSTIOTst nUnlwf fe‘W ^GT TFW N^GT 
m^rar %«n m tiH<i<wti nvmr c^ftt 

^'STnrr xrspnfrar 5re?*®Gnc« siftfew 
*iH*ii>ti 3jf! ^r i cviiTJ<jtjiii»(*i fef® c%T cstgf 
ft-pT nfejM NOx. CO, CO = , SOx, PbCli, 

PbBri, PbBrCl aTfft ^ pFF mpraGT fefa 

^ fen nTCTSSi flnlPit) pf ^ 6 

nftt csiwn <?r?cn cnnSiPi^ra wrSfar ^nrnm few cncEm (C 9 h 2 »), ftwtn (C^m). 
■ 'W-Kfrn (C a His) ^ mouffriH 4* mm (Sgitmtn cws, pb(C,H,) 4 ?r tel fere> w w i nPra n&nm 
■iraf nrc^Rr ftfe i ^ 1& ntpraGT mg? iR«r m^nr i 

Pb(C : H 5 ) 4 + CTLC1 2 + C,H 4 Br : + Oa -» C0 2 + H,0 + PbCl 2 + PbBr 2 + PbBiCl. 

C®PE nWCbM £fC?N ?*C? N90T?nft 3 ?l*f CTUlPt mGI STIGF I ft’fe 

Q NOx ffiCnTCTBf S’llij.f'St'* n?” 5 ’tGra ntW Rftmit me? tnwslRi ’jW CtTSET 3teth (0 3 ), 
fwpdFT (H-CHO), ,9 fT5'!lfWWfT^T (PAN) 3f®ft 'S’s.njf <K<I Sfltm *TT Glut's fen mgs sjpT 



ftaS : *1)© NG 5 ft*f5 W„®ll C*fT5IS ^Iti, *1*1*4 


sn>rat i 

wftH (Brick Field) : CWRT ftfe^ W ^nfa+fa'i'blW *ft? «&T tc&? «fSt ^ fe® C8BTT mg? 

n^rar i 4 fefa crnm? stwt co, co 2 , sox, h 2 s, ©w ftniv mm 2155 nfanicM fiwi 1 
4n? pr ess? m?cn T arc*mtCT<r #^t^fe3n? xnwng^ i 

: all's (u wHR'jI^ C 8S5 3J.& £15^ -tr^K'f <(9. 

twh to co, co : , sox, ^rr, «^r ^rsc® 

ftcN STIRS sjt f%?TT sTHRra 8WIW ^ifepsr sn^ 

(ft® l.f».^) 1 

8. TORS a)fJWIt®tl'*+i( l 1 PfiT : Wl? Pifisg VRf Pt‘T*< 

*t*pr, f^TTW^?!, ^TT, SJCTB, ^£fm srsfe 

xnw ^miftm 'w'Ba'MiiPSTn 
sj&aisd'ft'M'-r f-rsr 1 ^"sr 1 *i?r-8sraxtFrT Rail's* 

xr ^tjw ^fs ^st <tvc« fen srrc^ 1 i£W nrr rr ’iwt 

CO, CO;. SOx, AsHj, AsiOi, «lf) CTtRRT WM -b&IIH SITRS ( j)3^ ■tl^f <I9C-* fel 

fe?) itPTWtC^ insi'q|^» HTCsfir JjfS <pw S(tc<p 1 

<?. 'aij i w i Pm i (nh 5 ) : 5fT8 ^raNRT wilt Pw i ?$fen ~m ®snwGR wa wnsifeiT (NH,) 

N*}wSt ^tSPfP’f I 4 ?5P^ fpS (nt^teis SJT*J jt.il 3 stfes I sri^fl WRI NHj s|jln 

?i9G5 fen ^g? ^«r sfi? i 8fmi?n »re, Nf 7 ^, cm fMtcw JiHTfet 
^?r i stjc^ '5tfef?r® nh 3 fen cncn-^r n% ntre i 

'b. C^lftlH (Clj) : CtflldH (Cli) 48^ 'Hil'Sl aiidNRF TT9 *jW I «*»(>u<b RTfSH ■qtPtlw)<p SAnRGBT WRT 

nferw cij nm fenw w i ^ w?i m ft? ci 2 mm m^srecn fen «itrs i ci 2 

ai'ij'a C5tn « fesps ?3?nr mpunm 5W -tStw aiwr^Gf *iNfi< Gficmr^ft ?scn ntRp i 



fta s.b.A ; (.‘W.^8 <119 * t i H 
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M : fogfa m 

w tfiREtfau %p, wftft* jflftR, sn^mr:® 

fowrc rttetufr (tt^ fi7T7 ^rr^rfin c^*f ^jt*rs i ow^ +\$ <n^r 

sJfiwrRr c^e *t$ w w i ■£ fa^rBStfit #fzRmr ^rw (*vs oft *rpj 
tw v $ ^ feww w**r *rc>ni 


b. 

3», 


f*BT (Cement Industries) : fo^-5 f^nnSRf 3 | & m ^ fRHfrE 

W?i^rcr wr ^sn #i^r *ffosrn ^j^*rr for*r fra *n? w**f i 


®W ^ (Fly Asti) : 

crara r mm 

*2L+f< (?*[£* ^RTTC fot>K< 
,9 fW I <£<f 

^1 (RT ’3T*?fo WR £*TT 
^fop*)! ^[*jlfo# IFC^i 

^T? 3TT 1 4W 
SiCk Al ? 0 ? C S. P 

Nu, K Sf^sfe cil* -f^''*i 
*ra ! m £F5m 4# s 
’Sfe ^'St^ c-iR ^TT^r^F^ 1 3pfo 

ra* i 




•* 



[Cfl re *mrt ffi% **c ^Sfr 




fer : Tjp^Pf^ ^pjra? sftfR 


f*f?r ; ■fcfefj ^TTr^fR? f»^r %*nq '^ra >srri^faftirra\ wn, Rot i, wf? 

^ wur, trRH '6 w w ^57^5 Rp*f *rr^ t rfww $Tf^ 

fiMis.fe^ wra ^rsr? feR ^ jp fM^r ^rfc^ fra 41W1 Rfows? tjf^r ^1 c^t^r ^rfor 

'sn^r ?sf^ t*flPTH fra fer ^§t¥ ! 

TO* »m s wr?r 8** >^ft 4 rviRir^<i wtr 1 c3tot Irt^t ^rt^ a fora 
^7^ Sf^for^ 7mt 1 


R?r ^i^Ht fo^fo : 


^T 

2WRawr«j^%*fnTR 

i. c*fffllPnti»i c*ti*rcw<r « 

C'^r (,*jip*)<j!jM 

^itiai^l^M, CO. SO,, NOx, NH,. aijHRj^*, 4 liM>lWPW, 
■^fwG, c^rrr 1 

k. ^PTTlffo^ f% 

sox. nox, h 3 s, co. ^mivi^i, ci 3 , c^'rait®, Hg. 

Pb, Cd. *(!ll>'}C«TB. 1 

• 3 . 

NOx. SOx.CO, ^T#T ^eft, '’ItfgfMt; | 

s. 

NH„ SOx. NOx. ^®f 4 !IW ^'^'tt, 'JJWir, vflfSnS 

^i*n, a>i*nt®, c<t?it 1 

0-. fr'CV-G ff?T 

SOx. NOx, ^ PTPf^, e®T. ^[?. C%l 1 

dh^i 1 %?r 

TRWH^BW, Cr 1 

* 1 . ^mf*i?r 

Hg, H 2 S, «i'S^ii <p fSK, 1 

b-. ^Pur 

•ffojjlMifaH, 'atjlftPii, QfrHW, Cr. Pb. Cd. 

i#. snf^<i»(T^’tmf 5 f?r 

^!?Q}M*fo « Cd, H,S, SO,. 
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SWR -2IW ’jW §*IWT 

Jo. ?rf&tf?f% 

PbCl,. PbBrj, Hg. CO, Pb. Cd-Ni {^IbSfiRrR P(.w <il5(Pn 

il. fsF 

CO, SOx, NOx. H - CHO, ^RuawP, WRE 1 

^fSt 

CO, SOx, NOx.^W^H^^rt®^. 1 

y$' ^ 'S ^ J9 TT^ 

As, Hg, Pb {C^F ‘il^l^), Cd 1 

S8. «rafet, ^w<K3ft9f5v, i»wit Pw 

Ni. Cd, Zn, Hg, Cr. SOx. CO l 


*Tff ^tt. SOx, CO i 

S'i. C5^5f|®T 

’ 9 Tf5 ^«Tl 2fofi <t|<l^'S ®1 dWIW 4 3 J’ i B4 s ‘tf, *1.-5 ^*1T, 

?WW «1>HI|Pn > i 

iH. '-s 

SOx, H?$, NOx, CO. ctlW ^s 1 


25-01-2014 % OT5TW 'm v&fisv WT4R WW “Global Environment 

Performance Index - 2014" 43 a lw^ SPflPt® *JT i H afeW'-'P lib-15 OTWf *WT ««W ^P5P: 

^DfT wror pfr qftg ^gnarre nrf»* tnw « wfrar ftlftww a Wft 

i^g?r c^mr ^r i awwt m *m*. nft « TTTri ^ w ; 

#^tga i T « *p# mi wr* « jrniP ^™n=r i -fftami'ra ^rat& 1^cs«r «»<hh 

169 w wfo mww f^s c<w s^r I ^tpstw CQ-, « so, ai w fcffo* -5n ^Pfoa 

opt *mft fiuro srgfw &m, am*, a*Hl* ^ w *«ui* 

'BreCT^prei 

^3C® *IT*W SW^U^-l'il i _ - _ 

jppflTI vWICHW «|w-fltf *153 l 

ftm 17 . 6.2016 isiftw -yesm * *nf3in*' *ifaww appipp® d&CTrorjwr wr *?r Prai c*r x>f& 
■upt »f3 ^ ?t$iot ww f5 ijfFRs'rr <pc»rs, a? ^tc*«t ^ 

afcWM4 gpPTppgW (flE? OT3T^tir 2014 ^Bl^T an? 10 aftwblfiem 'awi** ol^l* 5 ’fH 
stfe^BK? ft* 195 ^ntCTWT l 2016 OT tftfff ^$1? 63.9 ^gFPtPT 1 ^P5K?M *PW1*^ tPl«HW 
^nnv *iftin«r 67.23% i 20 14 ^ <nw-pfr w 2.5 hHwiWJht *>mm #w frr afo 

mhT^iTj i ^ 4 i «n*i 70 wtc 2 Fm 1 2016 *tft %®rer 37 hrwhsm i * <$ «i 3 Pifa ^5 #ra serRr ^rra 

vfom 47 .14% m S3fe^f5 V& -VK ^ wfe^ERi ft* rnj 5Rir (WHO) JW TO &ms «wi 

awiw io ^ntranf^m ®ra ^r im w ^rpift 1 5PRiPr w ww* Y& *n i SIWTO 

41 ^fT mm* ^ffc^RT i *1H4<M43 M Wsps 41 ^*f1W ’"TOiS* W WI *W* « 

sgmai im WWB « I ^w*n% -rare* awm ®flPtra *w, 1®™* 

^r wr, wm *trt»ra $f*ncw ^1^5 fcra fe wot, niiSift wft» ^5r 

41^ fifW-b^ ^ T 1 ^fT*fT ^T anw. «ll'llfi1W fllarol^l' t»145|5R ^R*il(.iti"Rt aR»lb ® : - >|jJI * 1 W 

^RPJfT ?w ^T’fer (71PT ’ST’IW I 3IWT$fal^t 1 ® 5 tt afelS' “15?R1^t ^ ^ CT^ 1 1 

WfVHN - >A8 ’ OTWll ^n Vj^«t C3TW ft® •J't.risi/gi^Ui 'ai«t)i«tl <P(,«iy»ti f*W?S, «w*l<2)t,»tii «(.(,■! 

> ^fsRciraf^ “^5^<a??<s?ra1^: csf^ ^twi" aw 

R^IC^ * 
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^8 


: fa'alll ’’13 



^ 'S 1 $R £f«K (Sources of Green House Gas & its Effect] 


yyeQ I tgp ^iSsr ^TJTCT? (Sources of Green House Gases) D 

3i^rat«T (?m Trrm ^nr®r cw <pn f£s® i ([ftift ^ 

ftpra tpe p*ji pit jp* $*ff3«tFP ?i^sra«w5 fort* toe*!, 3m 

ffjprc^ ftp sj ^ *rmr w sot snr^ i co : , ch 4 , o> cfc, n 2 o « *?%r ftp ^sr *iip mrr m i 

UPP TrPJW ftp *RP®PTP Swr 'SliCeirpT! W '5C®TT : 


®P ^T®W^fJtP 

Isfr ^TKTT^ 

co 2 ^? 

^ic^l w WT 

W5t 

ScitftRtw 

'Spspp 

(w) 

co 2 « 

#5|» 

af^faranr 

1 . 

lET^STSlt’S 

(CO.) 

*T*tR*J* C4^J, 

< 1 M 3 L t£5?T ^TC?L C^IC'S^, ^TT*ff 
fPtft, ^ ^®n% W, ■srfofw 
spjr*it 1 

i 

7 

1 

49,5% 

ftt*P(CH 4 l 

m3 3tin, snftter « wm 
stem *rw- *rt mT*fP wr^ftr, 
i/SFT *$•(, ^wr, 

sirfRs^ *tri pra wnr taw, 

snff^ nm ces 1 

36 

10 

6 

18% 

V. 'SW (O 3 ) 

tfiSR, Wf f c^, 

ftfesf C^TTrP^TT (Smog), 

^Fffe^ :> fPr^ fafej St<H 

f 1*1 [fas WSFRS WF *t|?(SlcafM 
‘^IStW^ tSWft 33T. 

^rgsraim 5 ftww^p? <s 

#arcrsrc*j< ^tpt w 

^TTTPRJ 3jfS ^C3T 1 

430 

0,2 

I 

12 % 

• 

8 . ^ESaTCSpr 

(NO,) 

gppiP^ 4jm *ppra, 

«Nl^ c f. (PI^T SfWFP fPr^TT 
■qJ'Tij'o osi.'in 'TS't, 4iRfej<i* 'ET^P 

lit*. f^r 1 

140 

10 

350 

6.5% 

a. ®iwt 5 Hc?n 
(CFC) 

■auiMPH. M@petiwiiii, C"WW, 
%sto^ Pum w, ftim, 

OFW, *l"»t®G(M ^ t4yfo$ ■sfsrtn 1 

C3RR-I1 

(CI3CF) 

14600 

75 

18000 

14.6% 

®?R-I 2 

(CljCFj) 

17000 

no 

piiij 

31000 

14.6% 
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^TNTf ; 


i. jCO;) : SR 51§5i 999377119 9<9T ^T<CbGi C#t 'fellff 9179* CO. I 4f5§ 

sp 6 r ?f§5i WI 49*7 9i991£9 arm 50% I 'jMk® 2016 SR9599 2fRT 740 C<t>lt5 . 4 

qjqpn Sti tifim prBtc® c9737^ 9R9t^R? i £sf9 $/-* 9^pr r '**i 1% 49*. ^99 3t3$ 5i5n 

^ 5£® 57 ^ ^iPr* <? rf99i£9 co 2 ^tttst i 4 9999=1 9i^pr9c®T co? 49 ■’tf^n't fa* f*R t9t®? 

mc^ 49? 4 ^9 suit'! 9973 9£5 o;4% i 4 4i w «j% c^ic® '4 mi 31 49* *i® f . < i s 9 '•iwt 

< l \p i3PT cd 2 49 *tl9HN £99 %8 e T 579 999 i Sr 5l§Si 2lf®f3I»9T9 4 *Hlt>i4 3F(t 9 lB>^» '5t*KR*f 2(19 
49% i 4995T e|l RfW9 5R7719 9HT 4fflW9 2159 « CO, 49 wt 9t5 • §1®9 9191 tsf9? SRT CO : 
«R*T9!ra siRJHfT sjft 9*9 I ft® 9^9159 C99R9 99 iWPt?J9 9m 49? ’tmMT WC? £9*9 4U» Wit'S 
wf99 £9fn 1J3 99 999 2#F5f*14 519 CO ; 9TK99 95 §6.9 ■ 

5. f*rw9 (ch 4 ) : §s« ■'jfdfr ^ c*jw 

ms* ^rc^ra ^eprnrw C9«919 
m3 CO; 49 ^fJWRT 9£9t CH 4 49 9(9^19 I 
• f TS*%T §%5 9im5f9919 2t®T£? 
fsTC99 *1TT9 §6*15 9*£9 9173* | *t9lfff9®9 
il9HW9 957779 TO * 3999, 9H[£® 

957719 397T f*17NR 9J19 §695 59 I 
4?1^T ftfeg iSF9 9^T 1%*I9 9*9 C*fl9 49(919 
t®F9 Wf 99Tsf'3 4 9TTC99 49T®9 §69 I 
4«T79 5lf®fW® 9E99577T CHj 9TTC99 9f99H 
Sft^fPrR C9CS? TO l CH 4 9JT9 CO; 5WT8 
511 (S9 , 9*194 Sff® 4^ fsfOTTra 4|5(,<£ 

C5f«?(T9 9TCr*r firf® 4<I CO; 49 p RT9 2fT9 56 04 C9f*T I fcR 3J§* 2(5173 4 9TC99 499R 12% 49 
97ST l 9T$JT377T fsifr® CHj 9J79 9fep9 917^ JUT 1 1 959 I 
«, C^IMICJMMI 9T^9 (CFC) : f^ :, 4l(.U 1 (C9T 94^7 91^9 ^9 ^14V 919T!lft^ ®919K I 2t^Fs»4 919T73T 
399lf95 95 C999 C9&®1C9?9, 3999, Pma-® 9139 f^TK^ 591 t«W.9W 49 <19519 i 

491^1 9»Twm c*2(. tnf 5 ^ C9^r §5419177 CFC 49 919519 4TC9 i CFC -’jailwlF^I'J «t®R 9IP1W 
99SR 9^9 49^ CJ»I C4I lP^ W I'tW SR 9l5W 4TK99 §4I9R f5PTC9 9f5f <pw i fV*J999 f999 5171T CFC 
4jpf®77fT9 *97®9 FifaRl 1 ® ®|477F ! 4|5C95 t9'S919 vnwi CO; 49 ^4919 14500 - 1 7000 99 9ff99* I fjJ9 
91§SF 2f®T9 49 7|f5|99 2(19 1 4% t 

8. 'SOT9 (0 3 ) : c5TC4lf’S i 9TC9 '97^R W 44SH W3I I CT1§9 tfm. *5T4f95T5 « f<^rf #5Pt 

^fT 5flfo< 457779 TO NO; ®995 59 i §^95 NO; 91^93777 « ^%3r7719 91W 

f^ l fa.V 1 ^771 «7^T9 (0 3 t 91 (W4 3^9f% 9519 i SR 91§S 2(75(9 49 9J9WR 2(19 1 2% . CO, 49 



ffea l.io.i t 2}^^ « »l«<i^2 8R 91§® 9TR 


jt <t. 

o 


% 


w 

0 


9CW ®T9 9!^ 91919 9R®( [Q utf ;#< I 

H l ^CJj lrS RT 4$(i39 (NO.) : C915? tF®9 *ffe §^9199 (3^5, ff9m® 9195® nBujltai 9^5 9^19, 
4f9® ftTW9® PpflWf' 2if®#R 2T«fe 5775 NO, 9TR PH® 51R 91^90^ RrW 919 > ff§m4 
9195® TTT g.diHa^Rfi;® 91799 §99 4^§1W< f4>919 WT ll35!9 '4S|l5C®< §^9% «IC& 9179 s I 9lf® 
5^9# 4I91CIR 5^® 2(59 919919 NO 999 fM® 99 I 4 NO k 9TR SR 4l«® 999 fe9C9 <l^pfQC9 
®f9?9 9R7T i 2 fl l1 Cg l f<» 91C ff ^ ft a a l WCT «T afeCT jg C9771 €95fR ^799 ^ 59 iSR91§9f 

2( ^4-119 NO, 99TR9 75rp;9f^® 9l»»|2t59 2(19 6% I 2tf® M NO, «f9 99579* £939(9 ^9®T 2(f§ ^ 
C0 5 49 ^9919 350 ®9 ^4^ 1 
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?P*r?F : ft#? *P3T 


» i Green House Effects „ u 

ccx o> ch 4 , cfc\ ^r g ^srtrt ^tr^t 

ftftfe tsiro* fro ^r fro 3 ^T?TO *ITPWW ^rsifiwfw ®w to to i 
cro <yrro ^Fppr *tfro*r Ws w, ftftf^ w stiffen ftnw SliwIwS 

Sfir *Fsi<r w to *rr^ i tot *tot ^*r £r *fiPt tot co 2 1 ^ 

Tsrr^nft ^-^ii <1^!^ co 4 ? ■ > ff^rsrT c t ft 1 ^ tot *|f?# TO" m\ca 


£R# 1 

^ <3 ^htrt ^wzr *rr®r g to j *i«p« 

CW® <y^T^ (UV .- ?f*H f^RTR 

tot «*w ^?r RTfWT w 1 

c*ttto? *rs to ftfwr to i 

TOT ftftri <UV) 

?fftpsr ^sip fro 1 ^r? 1 ftra wmr 

fe$ cto 5 ?ito?rt ft#^ ^ 1 

* 3 ?^ fat*r mpr fr?r 

t*n 1 w ^?r ^ftriwT to 
d 3 CT ^ftrtt^tw *rr tosi 

CTO W ^ppT 33 T 1 <?f &6 

6 f ^ 5 i$t 2 R»r 1 ^Fft ^prwT C 0 : , ^#rr tot. 



f 53 J iOo.^, : feR TlSsr fihaH 


o, ^irnffur *N«f ^rr sn^r nsm 9npre*r ^ $wsr *t®r - 30 °C i , =iTsrTC*r3 <a ’ffs? 

a tIDco #TO*T$ •S SI'S ^'flt'K.'o it <W7Tf ’aife’ji? <i?i*< 1 <i>fll f .«('£ 9f 1 *tte(. < t 5 flf?WOT S’lf? 1 ® COj, 

^r»r, o, ?an^ nn#g 'iwca 6 p? 5i®c«i< <TC5 ?t '*ir®T ?sm ^ «jftifl'’jir « >a? 

<fI^pKs®f^ ®^fS <PW ?TW 1 *fW 'Sl<'s>">1(, , J9^ «JW<t ' p lI5ic«“1 <!»<.* sITW 1 

®}f^r%« «T'TOZir 15 °c TTCrafo 1 1 ^¥ <n ^fs ^sT^rsnarra ^ini^ (?mi 

inn > Jf|Tff*i«fpi cpct 4 , $T' , wian ftmctM <prswEf 5 ^rcn i ^ ^r^wai »li*t«?*it«n c^ci wiw? 

5 T^?P%T « J *|«|f<l 4 =F ?1 1 ai’® fn* , E 1 *WWUI C 5 PK ^awc®! ••affg® %Wff ®srf Wn ’UftVt 

^3^1% 10 nrr 1 (M*t? sfe^-si w« nsn nw SSawn n%?r ^?r 

n 1 iim wnr nnmR^m wv issh 'siwpfi*^ wixr n i *ir® ?w ^rc» 'sifefef irst? 


c^ic^ ^ wra r M$ Swww ^s?t nsn ^ ' «i? Sfe^<j afe'im (,■<<] ®*ij ®k.d<i ?iw 
^ ?®^ w 5? 1 t *59 irpjT jjifa^ ©nra si*i<t!^ « ^i®rarar fiwi ^r i 4 *iwt 9 9? n 

?iwt<ii 5 fif^r 9 t^T wr ? 7 i (ftar i.lo. 5 .) 1 


I® 


'ICT ’ 3 HC? : '^ l iil^l ^3 *jftfr ' 5 fTEt^ 1 f 3 SflftsH^s ^ifl ^pW'SffT I ' 4 <lf<C ^5 TOJ 

^ 1 s w {^npr? QKFfa w 

1 cro *ms ^rt rnm^fti -3 y<i <% t 4 fw^ TOft \ ^r m 

ft^fe ] 0 | >tyjg^ if fffer ion ^T^FS'CaT (M& ft^fe 300 fibto l ^^STS^W 

spirit ^rr ^r 1 «ii #5 ^iits w^r^nr #^rs^ ^-sf ^ *o*jc*ra 

#rost^r 1 ^PBf. gi# ^itc^ #<rtfgcn ' 


5 
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a%?*r -phtr 


M 

afat?(.a? Sr JiiSsr sr®i? faTaasrc? af?aSF® ?t? arw i c???. 

1 . ^marr : f ?%3 Sr ?r^®! an? co^, ch.,, o,. cfc sr^t? ara ar^sra^ atssiR snaa? 
, jSr% , # r uv afar ar*vl»i* jw ^r^n^Ri ®ra l?f*M« o*ji r a? arca ®- <! j70? sTa*naiT 
'3n]'»ii<ic> , *i(.i c?75 ?r?, nreaHt ii / . 4 Sir? was?? ®a* 3? ^ajf&cas ^g? (R?s? ??jf rstcs 
srrw i aifa? carcs arc? 5 i a *T 3 i^lc« atSi? Sa1?*w? ai? 4 - i o 

c?t®^ i a«ir? ararca ?narfif RTsaiwa, ^-waaa ^sga, ( R^wn^ , *fta®r. $«an*> . 

( 3 Ml«i'#i a^fc ?? aifs? Src£ *fac? ?rc? i a? cai?> ?t?rc? *rc?? aia^R i 201 3 a i w? 

[ntergovernmenta! Panel of Climale Change (IPCC) 41? nC?? e tT? W1TO caai ?t? ?Tg?<rca ro. a? 
a%sn=f ?^7? 0.3 - 0.4% ?TC? C?7$ 5*TCf i ?*>licw <}Slft? a® ^Tasriarr I5.4°C I ?Sf 4 1 %05 C 0 2 a? 

“tf?*na a ^rc? ^f% c*rc® arc?> 2150 araara'i'a-'jfaff? 'srasrcsrar? 3.8%' arc? 1 2150 arc? 

cat? ?i®rc? 20.2°c 1 ^mra; ?fis? ?w ar?ss>K ^ar? *ii?y>H. St-rc^i. ^wifii? 3 tc*t ans^i^fr 
aria's faaat^ 57? 5 fo? 1 ®mi3iT af?; ar«?rr? 'ww ararc? ??oSia ?g ?g?r? atfasi cacs arc? 1 
^3? cam?? ??t 'wrrca? c^rsr^rrc^ IHmpm tr a? a?i (rrt Src® arc? 1 (jmm ^rcafim « 


aw? (Rit%f,*ia rtst wi ^ai?F%r asrasasTarcs urt*!? ©WR_gR arc? arca aSf%^ 

arai ^ it>F« war c*rc? 1 irspstg E® ^rarcrar ? 3 T ^?tpo •? caT? 'Sir?* fa^i® src?. ? 7 <i>‘f>rc>i>? 
«l?asrc? ^fesr® 57? 1 



$,. atf? tcjr alsWa ; Sr s«rc? ®ra?w? ?i?iRia> ^fe? ?si?ra ^55^0. ?i^rs?f, a-^ c? 

aifeg; ^sirc^ «!? af??^ ? 57 ? 1 «rasror? ?f%? trrfir < i «^g'o 57? 1 ^??rca? 

arfij 4 it?s?tc? sfe? ®?i ?t? asT? 1 ’r??R? "srnaT car® arc? ; an? ??r<Mca ail 4 s?f$? ?»i?ca ?*f]t 

caar ctrc? f?as 57? ^Ra? 1 
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tor : fefa *ias 

: Sr 3*rc.<i<i ^cn ^ TOflir tjtf ?c?rcf i iRfes 

<*n fom i ^rrcro* ffercn ^rr r*? n^cr ^ ^rfe i to ifm ^nj^? ^ 

^T? c^fn i to^tc«i ni^T *p¥ fe^r , ^ ^ti^tc* t ojr 

*m i 4 m w ^je f ^ c*ffe ^rr > 3 rto? mm 

to<i ^ ^ s £H 4 ^<i fen nro? 1 ?f?^ 4 to? nrfeiRr ntfe 1 *r§ cro 
w cro*^ 50^ 3 to< tot mra fife ^wnrc^ toft nn^rfir v^ $g to<j , 
nrfprsFT fe ^?®5T ^TTP=f co ^ nfen ^prr^rfe to cro toto «=f totot ?ttto i 

ijftf^r-tx tot TOTOf c?fir to* 1 4 rto <tor ajffi ^r 1 ^rsr ^ni?r 

^?fe nfirot c?ra to 1 ^f& totcsff srr ^ ^ 

7fi?^[ fi^ ^xirXfl 7jf§ $TI ^®nrr;«*[ X^TT (fe - i^o.o) i 1 srRtc*R fHCbtf fwi^F 

<Rfir 1 c«n^s *fk ^sto *Hr^fi ^*[rt ^pt «ito i ^4 1 ^ nfe^? 
^fatn? ij *tro<r ^wnit^ ^fS w j <^ntcs<r ?to cr ^rcn^ ^fS ^ ^r? nfiro 27760 °F nr 
15404,45 °C \ $ mm 'WlCrtl *<7 - 5o TOTO (7TO £#f niTO TO^^fejf j 
7 t t 3 % cttc*f nErnrcw ftwtni tot 415 wrfhF J " 

5 t ^4 v^ym sm <frw» 1 ^wtto?*h 

fe>?4 xco ^glfe 

cwcn srfe ~zm 5.oo cnln ^pfi?r nwnruw 

^RTc*f I ^ fttif fehr 1 '3fi'®STlfi e ^ f^fi^ 

nw**HH ww cnw c^ nfe 1 °c ^ HTO I ? 

^nt 7 ^ mwi m% csss ^rra 1 ^jfe? i?r 

^ftair ^mt^r w u?:sfj ^fn^JT 

T mF&% j fe ^rrw COi ftM ^5rf^5 ^TT 

nr^n ^nntft fe^T^rr? fe ^rt brr5 c^ i h i 

^T^C^r 

^ ftar yio T ^ r ^nr® 

wn^far co : ^ ffeF 49% 1 isoo - 190Q tot ^rnror c<ost^ 04 °c, 

1 900 - 2000 RIWR I e C 1 ^ *f^c<P ^£1 ^TCu ^IC^TT ^R?W C^f*t WR SW=f n® - 
C^fT CTO : ^nn7s?I fe* ill? CTO C^FT fe n^miW ^*1 1 45^ 1 ^ Sf^HR TffR 

W*!C< 3TTO fefff ^*RPT ?RR ^ I 

^fc?jn §*h srm s^s^^^^mJrrJ^w^^^OT > ^«^CT■^p 1 lf T 3 ^ g'^ : ^ ^T 

c«^T c^rc^n *fl^si sirww =n 1 ^ ■■n-jtn*! iiiifir ^ ^fs<i«j store ■'rare i Wsg- BtfSer csre 

c^tsr ^fmf?rer, ?p^r, sur^rrf^f, r<ff*^ retc^re atr<fsre ^iCre < 

#^t?f$3iT : fere ?i^sf stm^re wi ^T’TOnre irramre ^ ^ wre i ^rrere ^few « ar# ■ s jMt v>m 
re5w ' w 'jMre #rerelK3u?r sfirouu l^tt ^ar w i 
s'li'wifl ®»re aRsre : fere st»rre^ ipre wif^ sn^fe^ wkst iR^at® ?or csre^re 
ir^Jt spre T['6if<<6 »p;re renre i 

ifca-o wre^re m ^ ^t% smrsf crotre ^recsr c*irs, ct w reft rere Wfs 

ft®i%r 1 «r® a-o wiptu ww wi ^s $ sr# fe^sire are*r sn% ^irecrei ^g*i^ ?re 

Ste ire fcwfirw awt? ^ res^m *m Imergovenunental Panel of Climate Change 

(jpcc) ^froro 1 ^m^frtr *^?}w 195 ft cro* fm \ %r n«mjr% toh»w ^ 27-09^2013, 

^3RT? ^ nfero^ w toct < ^trot or ^ to ttc?, r^ iW 

t^frt ^ ; 5m totcw ft^rfer 1 fe^t r n? ^?r 1 nron ie 

<fto Sr *frm c*f w ww cto fen^ tor fe n? r< irt ^r ^ w i c^g ^sr^r 1 

^snc^ to nnTR? Pr^m ^promr tor ^fro 'sttto to i 



<t. 


t. 
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wi ftfesf *jf?-(^RT 6 ^Qim ®|%or i to totsf snf^^pr 

cto* S^ftpra w to i 2 rt*fs wrsrtimi ^fro £fro cstfror arfasnrr to 
tto fttro i 1800-1900 ^c*ff ^ *r? ^rom am 0.4 °c 1 1900 - 2000 to wm 

w £4tvbte 0HT 1°C l 4 tfCWSM*! i&WJs> *F$W1 3 "5T*f i <Pfter3 sif^Rs^ 

^C3W PT 3FTO^ TO PT filTO OTfWt TOiS Cflt I. W W^TO3I ^fel 4 

tUTTOT 'STTffSx fcsfiR* TOT TOT STK^ t 

anror 'suiftfc 4 <i to 2250 *tft ^t^i^mt m csu§ *to pt* iphf asrom *tw 

ap aftwr to w 1 #iw ^W cto am 1.30,000 w ^rrpiwm w, ^ ca ? f 

atfe >t\Cfcjd ^f^ssci f^r ‘iaii«rc<Pfl 'SfT? 1 TOS' 6 fir&H C3pf Stb^oRT I ^7T 4 *p©t*rk 

c*w "sn^ sti^{\s^ Irotferer i 

^piTOT C0 2 , CFC, CH 4 , !SUO. O, ^ '®rftlT TO*T Sf^ iflPT I CQ : 4^ 

^tf^iH ssthihi 13ft toitoh ^uw t#r tot ^ a^ms c?f*r i to co 2 


^FTTHI TOTSFTT WlfTOH ^flTOT bit.* 4 ^WTW wm\ f^C5 ^7 #^ TOOW Ft^TOT TOTT- 


fijpt ^fS^i ^tJPT 

af% ^cj co 2 *aw riww sjf% ^cjsr ^5^p=r ^®r 

^#4 (CO 7 ) 

Wf 

'5T#TTTO 9 t, (H 2 0) 

0.2 

CFC 

10.000 ^ C^fWI c^iwt w&fl 43T C^f*l 

•n^Sl^t (NiO) 

275 ®«f 

fesR. (CH 4 ) 

23-25 ®«r 

( 0 3 ) 

10 w 


4 ^T^TOm C^ CTO «PhT WWW ^T C^ TOT i f^M *IHPlW> fefe^ fim 3t^T TOT <3 
^ ^mw ^fef *fw^?rr Itoik PNic-tf ^c*it— 


SpT "^tS>f ^TTPT 

«wnat (%) 

co 2 

49 % 

CFC 

14 % 

ch 4 

12 % 

n 2 o 

6 % 

Sr^liMI 1 ^ 'S '(Jffl 

13 % 


^fjjg : Yale School of Chemistry, www.yeal.edu (USA) 

fto ^rrsife^ ^ ^i^r tot i 4 fiR *t tort co 2 4 

c = o m ^t?r o - h m ixuo n o cfc c - ci c « f ^TOrrf^ #n 

C-im W*T I TO *1% nK? ^ i ^T^rfw 34% 

CW SlFs^fSl'© ^P^pTT ^ 1 ¥ ] ^ 41 ^prw ^rwn ’G 42 % C* 1 TfW ^¥T I 

TO^f^ - ^TOs TO'IW ^ S|'<f^>IH' C?W <Pl*f<P< 23 % ^ I ?T|£RI^ TOTt^ 

imm € ^Qa< sjto; wp tot i% ^ ftf i ^ ^ro^i^TOr tot ^ 0.023% 1 

4 Yale School of Chemistry, www.yeal.edu (USA) 
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so 


*jtok : fitter nsr 



CFC ^ W (Lises of CFC and Depletion of Ozone Layer] 


• CFC <mr (Uses of CFC) • 

^ ^bt $\<m tor totor cmn tosr i 

TOR 'stWer-s *nr e <w^i i 9 *TfCE5 

£frwrf^ <im*iw 4fa, 43 totots ^ 1 ^ ^ w cfc i too, *nfl, 

3#*i 'S= h<p wr ^srj i 4^ Riroifw 43# cfc i Rfe?j 

*rjr 3 3fe c~sr, $*nfei wh ftsr Pw ^jfir *nm, 43 tofs *ro cfc » <srtK 43 m 

f^®T 3TW® ^WfG 8 ! CFC $CTT «TO I 4TO1CSR e OT> foniRR CFC <ft TOTOf ft%\ TO” 

*Nft i 4c^c4 cfc ^tofrw jj^i^tHr ?*C3 top 1 

CFC ^trTEPTS f^T : OTSrR TOPI ’ 5 l7R^Rr *rW CFC. CFC WUKU C#f TO^® 

W i 4fcC*TT SFTT CFC - i 1 (CFCM G CFC - 1 2 (CF : C1 2 ) I 4TO$f3 - J 14 (CC1F 3 - CC1F 2 ), CFC - 1 13 

(CHCb - CF*), HCFC - 141 (CH ,* - CC1 2 F) §TO W TO <TO i SCWR 3? WTO CFC 43 iTOr 

ftro ^ftcgTOtwi ^jwc^r wroR iRfar wt i 4 CH 3 "src^rr ^l?csjTC?f(St ^vrt 

^itobTCJMWI 3T^R ! 4 sRCTT cTOfSCTO TO37 HCFC - 22 (CHCIF?), HCFC - 142(CH 3 - CClF a ) t 

HCFC - 124 = {C1CHF - CF 3 ) 43* HCFC - 142 = (C1CH 2 - CHF 2 ) f3C*R5TC3 ^TOlRT I 

sftfir® cStcn ww 43 # to h - c w* 3 T Sc^to oh ?to s# 

^Sltfir TOR ^airc5lBfl*?iw fTO 'QCTO *J*r*3 ^ iJW Cl ^RwT^ <p«cv& TOR TO i ^3 CFC 4R f^TO 

HCFC 43 ^TOR 'TO C3pT i fef CFC #^TO (mm m 100 TO OT3 W HCFC 4? #3RTO 
^13F 2-10 3^ i 4 TOrt^ CFC 4? few HCFC TOTO 3RT <lfTO*r TO I 


• TOfWRTTO (Depletion of Ozone Layer) • 

toiw? ^ to ^ 4 % 4 ivrc^<i ^rfron i to w MFf 

Rra? WPil ,? rfTO ,p r i cw £f'3iR« srstfw tot i 

C%F ^Tl^H erHl^ R?f, #T^T?^ ^H’a 4 ’ 3 ‘t '# 3 R 3 TO^ eit?iler^l?i v rf 3 CT e T 

TO TORT CTO STTfe I TOI TOT RCT #^TO TOT^G C #1 CTOM? 4 ^ ^RTTOTW ?RT? TOT TORT 
BRR RIF1 Sffe^nPtTO" f®Wt l £Tffe 3FT-^nf5f, WBR 

*lfelv 5 \s S;Ct£? S*^ I *^»Li’Si 4141 1 ^1 ^if^M^T R‘ 5 T I f?r ^TOJTCfR ■ 5 1 ^'St 

^iftc^ fSr^TS ev’siC^ ^ftftr 1 4 RtoT ^rfR TOR ■*i*il'sr{.s i WR'S RCFS^r ^US » ?FRfWR ^G^ii 
WOTT 41^1 ^RK* ' 5 lfef c T fsrefa, ^CW ST»R 43^ 3TTOlf^ ^T ^slww 

WT ^TORT 3T ^ 3RF TOF <R f<^ntf5 ’Spl 1 

TOTTCB? WRT Sim OO 21TOT ?T^T ^TTtR 3Tf4WT f^FTTOT I T $TOT CO : , SO : , N0 2t CH 4f WTOT (O^) 
®^TOT^TT i vMS T Tjt #R ^tTO? TOT C^IWlCjHWl 3n^T (CFC) ^TOBtT I CFC 4^ 

Qa^ TOT "&TO (Freon) 1 

ftW-1 1 : BflWIMWIMl feR fCFClO* 6RR-12 : 'bftwWF'bl^tlHMI (CF 3 C1 2 ), 

14:1,2- ^3TO1 —1,1,2, 2-(S®Tq3TOf tCW (CC1F 2 - CCIFn) l 
3TpT9^R %T#lfelR W3 TOC^ tfETOT (0 3 ) m ^ CTO £tf$ C*fm 3^3 TOTOTO 

(TOTOT *WH4) CTO TO t 2fTO UV £(TO ®TR fesife® TO ^ 
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<PHTR 


<0 


(O') ^*1*1 I O* ^ tof ^ 1 <T -0€1 ^ ? 2 fT^ i CFC 

-@^3 5 c®OI ftafc l 'STfsl^tfR #*H CFC 5jftF¥IT? ^T* 1 TC^ §F-ttfW<M 

>ff3F?I c^ifiw ^jfS I 

fa ta l : CFC1, hU ) "CFC1; (^ ^»Tfa) + Cl* (Rta): CF.C1; — - ^ > *CF ; Cl + Cl' ( 5 fel ) 

gnfa* 6 F-m few*i «iwcf?i rot fata 5 t 5 cgpita 'srarft®- feMiifaw*! <cio*j « &- 9 nftaR ^ 9 ot i 

CIO* ’pRiR q tft l tHfl ROT fata l ROT 0 : « Rfta <35f?F (Cl*) ^OTSf ^9 i Cl* , F r RIR o, 

49 ROT fatal ROT O: 5J«[ 33 ft ROT ROT 1 

hu 

Cl* + 0, -* CIO* + Oi O; > 20* 

CIO* + 0* -» Cl* + Oj CIO* + 0.5 -» ‘CIO; + 0 2 

4 ot fata l taw< rtht srot rot i 4Rsfi> c^ifa^ RRnta <39)3 rpj rot 1 w c«ot 


to TRf ftl?5R faieelSit^fl fiF^RT 1 1993 ^TTW Wl^ln om,*wlI«T'S 

^rcw^ $m to *m cfc ^ l^fw Rot ??r i ^fS®r csrn^r^r *m 

^ i witw*r a c^ftsw? i 

*itat 

0OJ1W : CFC -^-Wt ^ 

•Tt 1 EjW 53 £RFfe tow IpFTT ^ ^ 1 CFC *111*1^^3 

1993 tttw ?ita caif.3i^ ■sn^pfa’s 95959 1992 rtm “jfaftc® cfc 49 ®5»mn?«9 

fa 5 ! 0.5 fafaV 5 ' ?9 49* ftfaST C9fa 1 20)4 9TC=t 4 S^*llw 3.825 fafa?J9 C9®^ 59 i «RW CFC 49 

T ^3 jKK’flW? w?m ^1^ ^ ft? 

till 

9^5011 «l(w(.991 - ! 

'SflSR «?99 R 55 ) 49t 6R Sf®ft59 993 (55099 4=iM«i (? I faRlfa 9UW ®19 3®t9 4^fB 

t*T <^5% 5HJT ^rTS i 


^ 'Q «|Fo<pI^ (Causes of Acid Ham & its 


• oqflro (Causes of Acid Rain) • 

RiRfR'FoOT ^ftfa *5113 fasf&r 4 ffafs 9 1 rotr rt^rsirr co_- 49 fa*^ ’ifaRT't ^5 Rifacs g%?» 55 R •pfafa'p 

4 ta (HjCOj) ROT 1 fasg fasf =jf§9 *nfaOT H : S0 4 , HNO,, HC1 sTafe 4falW fadjf® 3T95T9 ROT i 
4OTOT RtfalR pH RR 3.5 CROT 5.5 5OT ROT i 49rR <Hi<J Rlfar.*fl 4 fa* 9RT 5f.ll 5IC5 i ’Ufac® 

4 tasOTi 9 'ifarsm fa ^9 rot crrprot rt^ot SRta so.igi. NO ; ig), HCKg.i 49 rIrrotr §rr 1 
4ta ^fiOT 99 crot cRfat ftar rot h : so 4 (60 - 65910 , wrr hno, <30 - 35%), 94 tow r*r ftai 
rot hci 1 4ta ^faR rotr R.wm srrf® a 3539 §®r? 9# 1 

1 . Jd^ta 94R*t : fafag Stlfta RffROT 455 IT 35^T¥ 9t«l?<b99Ji RTHRSER faOT ROT i 49 RWI «H)«9 ROTT 

^rrtjfafafa crot M® SO; ■mm rtuot ta 919 49 ?. <nfa? rot f® sra HjSO. s h 2 so 4 ^*13 i 

2S0; + O; 2S0j (300 - 400 nm ®9» 7 R'4i fafaf* ®ii(.=ii«p 9fal9 sf«OT fataT) 

SO: + O, -» SO, + Oi. SO. + H : 0 -> H 2 S0 4 . 

S0 2 + ‘A *0: + H,0 -* H;SOj (9^59 ^ta51 2T5I95T fe?OT 9SpSf 9OT) 

SO: + H : 0 -> H;SO,: H.SO, + H : 0 -> H : S0 4 + Hj 
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*** 33TT5PT : *RT 

TOTOITr 3TPTO5 fog "’TfoTO N, ■'TTP'T O; ^TOfT 3T1W 501 SfTOT NO e w 

% TOrorcr no, tot sttop i no, wt 5iro fro %s ®n?% ^nor ftfem tot 
hno 3 tot 1 

N 2 + O; > 2N0; 2N0 + 0, »2N0?: 4N0? + 2H?O + 0? >4HN0» 

3000°C 

NO + 0 3 -+ NO? + O;, NO? + O 3 — > NO? + 0? , NO? + NO? -* N?0 S , N?O s + H ?0 — » 2HN0? 

5. ^ ^ra*r : 4 ^ jj*t sn^fegs ■'■rfrosir «rcj, 43 tott tjw fen 1 srrp 

W'f’etro wu arTO® C5fi)?r*nfe, $£3? «rBt. wn rear c*ttoftt<t, <M<si<rTO T. *tt$ (hm* i h 

<&5 arsfo ctcs insnfo css\ 3t toto ^ to £(55 *fforo ww, ' h i ^cSksh « TO fora 
iJ^Viaf.q fro TO 1 4) ^ls\sTOTT 3Tp >af4|C6?»t. SOSTK « St#TT TO’P 

fofaFS 1 ^ "5 «i(s) 41%^ ©^tff TOT l 4 foe 3j<jTOTf 5^ jpfl ^efj 

40TWn<w;‘ t T 5Tp® »IW WffTT 5W 1 5fty}I<y>lfe 4fe « <1)45 I 3<M<11 fogrTOTOT 

owe to$ rfbnw Hci(g) 5ip® fro to i ^n*r 4 4&mT?m ftf to. ®ro « ^°ncm 

totot cro 'sttot i 

^f^nE. -jtefl sj®ict ^foforfooro totw 53 1 from tot ftfrr ntfe ^rrf&, TO»ft, wiwm, 

■Srqeienfo. faf*j| ^f'srya 433fo \a;wiJ5.(.«m iTj^r ^tfwf'S ’>5% 505 TO*! , 

1f f^W (Harmful effects of acid rain) : 4fTO ^fo<r apgfi^ 

^«ra?t totw i ?fo 53 1 4fow snw sfTOr fifrot ^fe><w<i« i! . §cpn ^?t 

s. ^rifUs e*f?r 4 »m : Ni®iPiv«if.<i5 ^at^rs sf»n:< ^nfN p h wt to *trt i ®er cwg ^ , 

•snfg? '5 e r cw m wfSi^s ^swr TOi^i^rmaHm •srtORf wb i p h 

<€<rww 3wsr 3TW infSirB- <rrtn?r 5m pH w ’w cw tiI^® f 5 f%g Ssp 

wr ^ror ttitt i *dfuf,* ?rorwift sn^t, ^ ^^hrsrsn tiw i ^<>® i c< 5?r 
iS?v H<s ^TTTT I ^TlUrfl pH WT TOn? JfliN qlcstf 'sniTj C^IW ^KbcH'SI ■slftTT ■SlWd SR'f^T ?TOI TO I 
^1^5 •PlflOl Vl1i»fl pH TO TOfW«TC3 ^sr TO 1 ^(f5c® TO TOfT 505 <W aff i '5lf& TO 
^?Mf^ *ffe 5fe i srtf&OS TOJ-fSCT *ff??iafr« 5ff i -srffcf 

feRP Phs! 5TT i UtfS TOJ^felOT 5TTOIOT3 5t?T tp I 

5. Sltft? SITO : ffffe fjff^ pH TOT^ <m ^ »nfeo TO. #TO e TOW StTO 

Sft^T CTO <W e i ^f5re TOW *=tffw pH TO fW SnTST #^T 

^ tot. tot w to (fog i.io) i 

^18^1 ^TOOf ^PfORf Pt«J=6<'sT NlfoOs f^TO5 

aft^o w WTTTO (TO I (U SfTO TO^T 
TOfw i ’flfog pH tmTOT ”ffo<r^r 51?^ ^sfrps s(t%t 

wRto ?5to nrcsr ^ i rasnw? 5 tot fftfo? p h 
to fogfo® tot ^fo sn^fro trjt arsro *??i i 
“lPi» TOT fofo^ srnri'.ufl pH TO 3 45 foc& CWT 
W i C^TTTO C^TTRT CTOff 4 TO 2.5 55 l ^#15 

pH TO 4 4? TO (& Wl'tip \5f[?f c?ilc^i T[igjfa SflORT 



fog 1 . 15 , 1 : si#5 e'p stsr 
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to?* 





sfw ar i w to Jim, toe. lt n^ *** ^ ° ,Mr *‘ pra ^ 

to 3* ( *rfro to-sw? 33000 knr JS* wm wi r 3000 kirjrw 

7T[^ *fT3?T TO *T I «I^f ^STO (FT$?[ TOT^ 

^ , CW© :^f5 TO TO 

^ TO^??T? g*f? ; -3^5 ?f&? 

^rfe 53 i jgf^ <ff| ?TTO% *TTCt? *TTTO 3*^ W *fRTI? 

s\^t ^c=ii<P>ft^^ 2ffe?H ^ ^ TO i 
afaiE ^ -^nro 'sr#? ^ w? fro ^ 
sj^Tj ^T5f CSTT^T l Sfo* 

HfjPrT smy TOf? TO^ 71 w 1 ^TOT 

^ Wl fer i wwt«w «ito 

^fl <M? 7£ f sSftWU Q* r A$ TOT^ ^TO ’Snj^' 

TO TO i TOW WvJWW 53T (ft® i.li.V) . orf-S* W*Pw TO 8*3 TOW «W ™ -afro #? 

, ytr^n , 2 TO i 3(W? w 

g TOTW StTO : ffe ^-:*TW mt*f«^fl^ 

tn ~<c<si *p^ fcrT^r ?se& 3? 

(fcj ^,^.oi i 4^rs ^^ tr TOm TOtwVt ^ 

^7^ TjfS ^ C5^ ^ < 

<h ^ I tlfrd sf«fa = V^ S*ra ^ 

fr^i C3*iT3? TOTW^ 3? 1 1^ ,i)M ''^^ 

*ff^FH C?f*i 5^! 'f r .^3 <G*RT 5? **^3 1 

4). *T$? cwrw S*ra 3MT? : *f$? C^3T 3^ ^ 

^c^<i ^?r t ^trfer ^htt? c^a - wm ’Hffe 

53 faftfl ^ ^ 1 

4JR W . s ?T*ra7 TO2TT« 3? i ’fTSIT^Rr «TO O&PI TO^W? ^ * W^gfTOTO « 

5BTO <T? ' J tT? 9 '‘ TO 53T i ■^Ts ^ TOCTir l 5^T®T^ 

W®^ C-^ ^T <tt ^r ^ I ^SW B^rot toto^ t^h 

• <$f3ra rftei srf^o? (Prevention ot A> ci > ' • 

gn^fe^T^ ^ ^ affroronr cw^r ^ TO^it wrawr ww Warq 

3TTST8TO I TOT? anpt ^rnrtw<; TO 7 5W arpraOT so, « NO, <CT 1 &W * r *'^ ^ w ^ 

o TOTO C^W- 'iP«W W f ^(¥=1 TO! TO I >3 ^ *1*^*' ^ 

g *17% I C*TKR, 

p. Si iftroi ^n*nfa?i w ^ro® m ^ w w»n^ < t< >«^ <p<lf '* ^ 1 

| i., 1^5? ■afSTJ^ TOTTO *#£ ^iftrsTO TO?I "STI#^ fAfTOTP® ■ai^^'T «P«lf,' i ® ^ $$4 t^® CTOIW 

^ *rfk»HW7? TOTT ^ 

tftR%%ft CSiTOnsfe ^ I 



fcr 
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R8 iTTOR : fifrtr 

8 . "TO <p=i<pi<iTOT tf <fTf (h^ 1-R fffT fafu ^tJPT frof TOTO ^tJIPT %*rf^T 

*#fo<P3 ^fTTO^ SO?. N0 : . CO: C^ *FE5f ®bR^ 'Q ^BF TOTO ?^Us l 

c i . f^rs, ^WWPRI faSQnJR *[fe*r 4mN \ 
b. 'H^fZRiRMT ftMfRR '4T<f^R 1 
H, ??i=T[ft %TO *1TPT 3 LNG 4<t <imis i 


: c^n?rr mwm ^%<r >wt<wi ftcsm Pi ' 

(Work for Student : Provability analysis of Acid rain In definite area} 
fwtflf ^prr, tsfc^Fr crorm ^rsr w otot ^ wtoct fk*re*f ?rtt i 

osnichhc* ^ tof© ^ or, c<tot tfiTOTCr #?i wi to 4 ^tort 

’snwT SO,, NO,, CO? *3 HCl(g) ^tftTOT WW c^rf*r | C^TW ^RpiWT $*1&gr3* 

3TF3T C^5 C^fCoT & IfiFT WRf ^F^TT *af*T& ’TO i SO* ^ STTO 

^ETO ^^TT '^^T*U ifrMffe TO 7 , ^‘s'whJ ^!< p!<i<p *fl^T fsTCTTO* »i1^i < pi*i f^T*RT ST»fe i NO* ^ 2TTO 

T W'f f^TO C^Sj, TOTOX^R WTOR. <1^ f*W“RT £%, C*fr<RKfS fffl*, *ri?§r^ '$f*F5 SfTC* ! 

co 2 m srro ^ mm, csjf^ e^dirfirafasriSta Smf wr s 'auflStcsFT wM*® 

TOTO I HCl(g) HCI 3‘P?’ I C*P1< "*f^C"fl "PTlW <PC<I ttjr 

it TO?r ?r^s tort ^s ^ aj|a<wSl i ^f? im ^1 

f%^[ tot i *ijm ^nsT's fifeftf (ti^t ^rR3?Ff^fe ^0^ 1^®fe ctot, TOHt®^ 

C0 2 , NO^ SO^ %*f ^h*ilr^ ^FRWT ^tfeRT C^R®T I 

Rfeft c*?rw ^iw ^c?j iif^r® <[f§ ‘ 5 fjw <n^w ftw 1 ^r?i ?T 5 ■stntdt 
f^SW ^wsf ^feor 1 ^ ^r?r ls^r ^ j pttwk h 2 so 3t h 2 so 4t hno 2t 

HNO Jt H 2 CO.i ? HCl(aq) ^ri^or^ ^r i 

S0 2 + H 2 0 ^ H 2 S0 3 ; 2SO, + 0 2 + 2H.O > 2H 2 S0 4 ; S0 3 + H 2 0 > H.SO, 

NO, + H,0 » HNO, + HNO,. 4NOi + O, + 2H 2 0 > 4HN0 3 



C0 2 + H 2 0 —4 H 2 COj ; HCl(g) + H.O - 


-4 HCl(aq) 

m ’TTW I 


cafinw - jSs> = 

, w*^i an^fe^' *r?r ^ "^ 5 rsri ^^spscpf 

^<piT> c^fV'TRfl^ ^nt^rnsR wds i ^i^urtV® ^sr^iTr 9 ^ ^r ,f iti‘ oiaw»+ 1 



(Theory of Arrhenius) 

■■$$?& i ro TfTO c^mpR ftfpr 1 toto ^ffetr? 

-^m wr to ^tt 1 w ^nr4 m TO^f& mm s^lw ms 1 m ^hc^R?jict< 
mm ass?) wuiw 1 ^ mm (7m ®^ff^ 

^Hv ij^Tf f^WTfew ^7T ^l3^ir,SR WRrT (FR) TO' I C*m HC1 ? HN0 3 , H^SO^, H 2 S, HCN, 

H 3 P0 4 , h-cooh, ch 3 -cooh ww? I 


HCl(g) 4 aq > H + (aq) + CF(aq); H-COOH(s) + aq * H + (aq > + H-COO"(aq) 
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ns 

'ar? ii? r^rt c*'^ c^r woc^r wSk jptch ^rlw^ 51 ^isH iOH'> *fp <pC 4 i cw< 

NaOH, KOH. NH 4 OH 5+M3 ^ i NaOH(s) + aq -> Na*(aqi + OH (aqi 

is y's< f t f 'iirjifiw iflf^rs 'S ^rc*fr sp'W ftfeRiw a '®trfr 5H i 2i««' 9 fW H* 

OH ^(TTTCT c^f ‘STlfsr^ 3jf$ 55 : H'(uq) +■ OH (aq)— > H 2 0(/). 

*ff r<r» C^raS, 

HCI(aq) + NaOH(aq) > H'(aq) + CHaq) + Na*(aqi + OH'(aq) » H ; 0(/) + Na’ (aq) + Cl (aq) 

®^rrg)?CT h* w?p oi-r rh <ra i 

H : S(g) + aq ;± H*(aq) + HS'(aq). HCN(g) + aq * H*(aq) + CNlaql 

K iriR dNw : ^wuPitiiwi! iiwr ^nfr <s)#5 g^w «Si® ^<jswt 5cs h* ^irr 5^^ \ 

arctf h + sjrp offl^r ^<rr 1 oiflhr PftfjMiiow ’wri i >a w> 

«rw i >a ’sjg h’ wtww ■srrara swrapf 'sqsrw srwst <fliS ^ «n^w *(ra 

JR i 'St^'UJ lilft® ^efSWF WW H" 1 sn^r T TOWTT vi'ICWI Pi® *FTTCW ^IRfR *ltl*(S 'S^ff ad^W"* *i«>)i , iC* 
^TT5F^ WSrt^f5ff»m GSfnEr^ -®3^TW ^sc?r i srf^ste H‘ *n5H *T!^3 'mfatsw 

vfjjTfPj c«W f^T* g.w<Bi a CWT5 iW 5W 3T?wfa)Tsr (HjO + ) ^ i arf£W ®#Tra a^t H’ 
5HHOH arw ^TT i H* ’SRRi ^Tfi HiO' fai*i<,5 '»*i5h 5W i 

’St^t5 ij'ii'l >a Pi Ms si Pusl'si*! > iu», 

HCI + H.O ^ H,0 + + O’; HNO, + H ; 0 - H,0’ + NOi 

H - COOH + HiO ^ H 3 0* + H - COO . H ; SO,, + 2H,0 ^ 2H,0 + + S0 4 : ' 

PPR OTW , 'i(!’]l'i 5 5W stris (OH - ) SWa VST C^PT^ <C*I I NaOH. KOH. 

CaCOHh. Mg(OH)>, NH.,OH ^ a caH^ ^RRs i <m H C5W5 ®%TS^‘T S3I OH W I 

NaOH(s) + aq ^ Na*(aq) + OH'(aq); KOH) si + aq ?* K'(aq) + OH faql 
Ca(OH),(s) + aq si Ca 1+ (aq) + 20H" (aq) : NHj(g) + ;iq - NfC’(aq) + OH laq) 

q H e ^ TTPT ^ WI : 

i . ^ T «if.(,P^ I >1 V|«<1K.H 3tTOWJ ‘flf’ra ^T 'll* I DOT «la*iC«P i<lt«ISi*( 5 “<ic<ps ?T»(Jca ^ftaiqq^aku WT" 

TIRT i ?'tl^<l l H(<)r ,f r HA & ^ **5T WWd HA + aq ^ H‘ ijqi + A tup 

%5TBR^W. Ka = ^ H ~ 1 HA l | A 1 

r<IRJI'Sr*) >^<ir<f.<l ’SfRi <ffe C < TW ijfoobf! lt ffe ''fHT al!^ S 5RT Jf !>) C‘ t W vafjtr.Js-^ "“(fe -^PT , 1T?I I 
TfRWd CAST'S fqtHJp »WM3fr') sp^rrsn 

5 ,. ^t?;gwr ii^r® « ^fa^r $ w ?rrsriT5 c^r annwC^i* ^wbt qwt® i 

«. J1 ^T5tWT « ^'<C^ sT 1 ^ 5TT*(fT ’MT I '*(!5CAPHIII>I<1 5© H T « 

OH , )5 f TW3 ^TCW CTM *nf*5 (H ; Ol ^ 55 I 

H + + OH > HiO (flit? 2PTSR f^fSRTT I 

(^^£"1 (W) 

8. ct c^ct tito ^rtt? srf% cm 

«T i 'SI Wfo m 57.34 kJ mof 1 <Tf - 13 J K Cal mol ' Si ^sWt 

i f ^ITTOJ? Si ^7 H ' -3 i3^t OH ^ ^ 1 

<? t c^iw ^r?r snpfe ^ wi%n ^*f s ’st^tot^' to i 

^ fcf ftffeFTO c^o] sifsrg few i s\m f^tfero w^r ^fsn^s? taw 

h + tot a^r^r fm~ ^rn tot ^rt i 
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^ 9*1199 : faifa 94 

%rtw®r : 

1. 945115 5519 ^f?ujjir;si^ 1=1199 (H*) '=[fa$> W5T 3*9 91915 i fag 

irt*(Tw 99if*fa C9, ^nr 3919 ^9 ^kcjsksm 'Strr (H + i ^T9* <h 3 o*) fating 

'4<?19 3!I9 I 

9 ® 3 i 5 ^?%r 3519 ^F'pfetR ^st 5159® 4 ®^)® g^rw 35 foil 99 91 \ ^fte, 

4 94915 93fap ^TTMIT 3514 5119 51 i 

«. 4 5®5i5 ®^9if) (?$5sr «i!c*i&m (OH - ) fafat wWwtiw * 9159 * fai 3 i 5 m 3191 ? 1 fas 
3149 4®|R*. 'SululPmi (NHj), 41M<M$«1 41lfiH (R-NHi), fa^l^T 4) l f*H 51 ^iJ l PlPlH 
(QH 5 -NH 2 ) ?«)lf*r rfll’M ^1951*1 5*1 4 949115® 5T5T19J 5TT5T1 9591 515 ®t 1 
8. *BT^5 ^9^9 155191 C9TI9® 4ft® 9T 3F195* 3lf 4 9®9115® 913119T 5TNJt 9551 91® 91 I 

NH,(g) + HCI(g) > NHjCl 

W? 4ft® W 

(f. FeSOj, ZnS0 4 . CuS0 4 , AlCh 45 9i#® 555 C5*T ^5^ 49? Na 2 C0 3 45 ®r#9 Jj 9 *f C9S9? 5T ^1553t 
55 45 9n®Jl 215119 4 54<|5 51^ ®19t? 1 

*»■ V*#®* 4ft® (H 3 P0 4 ) 45 5T5TI5lfen5 555 NaH : P0 4 45 55193 apfft 5||hr 5?WS, ® l ?C9 l feiira 555 

Na 2 HP0 4 43 55199 55 5#3 1 4l9t5P(3l5 9491153 5(5113) 4f& 14 1 19 1 4 1 193 5IT5JI 555) 515 3T 1 

ft 4 3«9I3 ^50 4ft® a ^155s«15T 59W 9>91® <3159 W?(® 5131555 iRUI'SH ®® 1 ®%1 51515 fag 
4fa® a 59313!® *ft 9JT9J1 3S9T 515 51 1 ®Tt HCl(g) 49sfi> 4 ft®- 4 ® 5 lf& at l 9«ft9 I C99 94515 
^3 1 SI 5TT5TT 5S5T ®T® ®T I 

Ir. «!^3I 535 fag ^RI C<n|Wl Sft51® fjft'f®' C5tl55 4ft® 5T 53335 ®3f 4 41J9 51^1151 3JT5JT 9>5T 5T5 91 I 
C555, ®55TNH 3 gi5Wgf[f® NH 4 Ci 4ftl®5 ^pR5 5ff555 5515 | 4 «1?5 5falWT 415? 3TP3]T 5551 515 
5T l f55§fa5153 ®5®T NH, 515155 S%£® C5T®l5t$® (NaNHn) W® %515 3Sf «Msj 5SJ5 t 4 «C?5 
513T13T 41®« 5I15IT 55T 515 55 1 



^ ’S ^3?) [Bronsted-Lowry Theory & Conjugate Acid-Base; 


>■► g«ic.»i)V ! 5 - 5 l 5 ^l 5 4^ (Bronsted-Lowry Theory) g 

g^F^-Slfaffa 54 ^ (1923) «Jl5% 5tC5 5fal® I 'S| l <lKtfHa i CT9 5®51W5 ^5 1 3^1^ 1 9 5fa?fa® 3f5 
^ ll®515 I 4fa®-3F1313S5 fafag 511^555 W515515T5 5C3T 43(.-^6 -5lSft3 5®515t Wi 

4fa^-^T5® 515TT5?T 5555 ®15 1 4 TO5T5 'ai^lw 4fa® CSjf55 (H*) 51®1 1 4«fa C355 55 T^ 5RT 55 1 ^14 
031^5 515 <P9c« 51515 ®15lt 4fat? I 3T55f5I5S 5333* 51®5 455 4 ®i& C5l5 51 5J5R 57 4 ( 5 ^ 55 - 5 H ^4 
0915513* 535 5511® 959 I 4fa® 09155 51®T 45? >155* C81?5 Sjffal 1 451 1 415f5 f5319^ C5}9 '4951 
351®[® 5T 3f91®J® 5tl3T5f5f i f§ ^ef5* 5 j® 9 n 9 | 
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<h 2 so 4 ) a ^tesira*r >ii*iori3 (hso 4 ) warcsr ctM a ^ ^3 C2fl ^ 

1 iW WT3 ^ iflfe I 


h 2 so 4 

taftvS’ 

hscv 

^vs 
CH 3 -COOH 

HCOOH 


h 3 o 

H : 0 

h 3 o 

H ,0 


h 3 o + 

H^O + 

CH 3 -COO” 

?*Sh«iG 

H™COO“ 

WC^ ^i<r> 


hso 4 “ 

SO 4 2 ' 
-hi*k<M> “spr^ 
HjO* 

’spr^ 

h 3 o + 

^i?ualPi«N 


sjfifD cenfrr (h + > <k<k^ wi^f^ (h + ) h 2 o aj^r ^c<rc% 1 

H 2 SO 4 - HSO* , H-COOH, CH 3 -COOH 1 ^ H^O ^TT ^^flW ^TW I 


nh 3 

+ HCl 

— > nh 4 * + 

cr 

"JFfW 


wrOTferpr^w 


Off' 

+ HO 

— » h 2 o + 

cr 


^'PTaS' 

ntPr 

(JPlul^*' WTJR 


^ ^ <’ T — 1 1 -rwi 'ZiWJWK 

^ W> i!ta*l£q»04$ HCl ^TT | 

^ ^lw sm* reM ^ ^rn 'S djftw ^sfpp^r^ 1 

4ftv tftMM ^ilBliW : NH/, PH/, CfiHj-NR,*, (Fe(H 2 0) 6 ] 3+ Swfa I 
•aft's WRRffl : HSO/, HCO/, H 2 P0/, HPO/', HC 2 0/ ^SJlfw I CT5R, 

NHt + ('tf’W) + H 2 0 s± H,0 + + NH,; HCO/ (4f3n5) + H 2 0 s± H 3 0* + CO., 2 ' 

HCO/ (4^5) + NH, * NH/ + CO, 1 " 

«fl ^ra^rw w;« «w <*i<«Mic*r ^ ra wes ^ i cipj^ 

*Pf SW^rfr : OH". CO, 2 ', CH, - COO", HCO,- I 

CO, 2 " rww) + H;0 ^ HCO/ + OH" 

C H, - COO PW) + HiO - CH, - COOH + OH" ; HC0 3 " OWW) + HCl ^ H 2 C0 3 + Cl" 

Tsr^f Tsrspn^ c^% awifit* appfa ^ , 

CW H 2 0 <$% PF0, 

HjO + NH, ?t N1 
{4%s) 

hco/ 'fl?r wear, 

H SP 3 + NH ’ * Nr *4 + + co *~ ? HCO a ‘ + HCl si H,C0 3 + Cl" 

(*af5ns) ' 


h OH" ; 
(caf55rwn) 

h 2 o 

(?tw) 

+ HCl si h 3 o + +cr 

(CsrtBa4R*r) 

+ CO, 2 - 5 

(CSttSw wf) 


HCO,' + HCl S± H 2 C0 3 
(W3W) (CSffSsiaW) 
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: fa®H ®I3I 


CP*T PT PTOH 3fPS a WHPi 5*01(1 POST HHPP P^OT , SvrlM'PfsHn : H,0. HCO,", HS0 4 ". HS". 

HP 04 i_ , HiPCV, H,P0C. HC 1 O 4 ’ ?WTfp aft® 'S 5*ORT sfSft apr*fp PPH 1 

fafw ipf : H,0 + NH, ^ NH/ + OH' (£StfB*T PH) 

1. H;0 H^P CTOT : ] gif : h : 0 + HC1 ^ CP + H;0 + (CarfSg 5W) 

I lS^TvS *pf : HCO 3 ' + NH, ps NHj + + CO , 2 (CStSP PH) 

*• HCO, ^HtP? ffWi : gif . , [COi - + HC) ^ cr + h 2 C0 3 (C2jfB^5R«f) 

_ f JlfSi® tflf : HSO 4 - + NH, NH/ + SOP' (CStfBp PH) 

*. hsoj srraw? ma ; ^ . HSj04 - + HC | ^ cr + h 2 so 4 (csnSgam) 

[ iSf^PE *rsf : HS' + NH, ^ NH/ + S 2 ' (CSfltH PH) 

8 . hs ^rraojg cror : *h : hs' + hci ?= cr + h,s (cafepam) 

f *H : H 3 P0 4 ' + NH, ^ NH/ + HPOj 2 ' (CsrfBP PH) 

(t. H 3 P0 4 HHOH t^bh 1 1 ^ rg f r ?i : HiPOj' + HCI ^ Cl“ + H,P0 4 (CSfftH afFp) 

, | afo® : HPO/' + NH, 4 ± NHj’ + PO 4 3 " (CSn^P PH) 

it. HPO 4 - ^TCPP W3 : 1 ^ . H po 4 2 - + HCI ^ Cl" + H.PO/ (tsriSP af^P) 

afp¥ «fif : H ; PO," + NH, NHj’ + HPO, 2 ' (Caf®P PH) 

W^ni fersf : H : PO/ + HCI & Cl" + HiPO, (cartBP 5HP) 


p. H->PO, C^m : 


v. hc 2 o 4 «rra , t s ra t^ar : 


[ afe gif : HQOj" + NH, NH/ + QO/' (CST5 p PH) 

' |w% m ■■ HCjO/ + HCI ^ cr + HjCjOj (ca(5P aRp) 


|Aj pcff gHX? : aiMCg foP H ’$?■ 4fa£ ®#P SPOT Prrafa® snr H* HBFT 5®,^ 1 ai'i®® PI®^ 

m pppfot SPW tfllWHS H* PH HPH ggp^I «IW I CWPT (StP H* HPH HP ^CJ <flf& 

ai i imfiiipi a a'PoDa nrawr pitot ph i ctpipt hIcpp h* hpr ptprt spppt htcp afS 

HT®ftRT '-flijR PtPIOJT PTHTI <P(i( <itd fP-^[ aim PT5IOR PTTPTT PTP PT i 

^spn pp 'aid'caHnw ^#R?®rPTaPt^®Pi5BlP ^afp® f^[PP j<iw» <niSf|g PthwfipH mPi* i« 1 

i. ^ phichi fpfe^ * 1 ^ 11 ?'® cpph CO;, so 2 , no 2 >sfpf®p pjhjt <ph hh pt i 

i£J<T=?*lf,g Pi fen PFsP CPPP Na z O, CaO, BaO >3'CPP' P*ld5)?i *T^f PTNJT <ppi PH PT 1 

Ju tij PHtCTT BF, t BCk A1CI,, FeCl, a*% (HtWP tafw tptf PITsiJT ^PT PH PT I 
«. is * 1 ^ 5 ? i£ifp^- , ii>iw(i car&HP app « psfi?H ptpi? 1 fas piwp®t pw 

tafHE-W^ fpfaRTT ONHH (2ff50H ®THH-2|PH HltP) Pt& Pt I >3 PPOH fafepT 3 paPTCPP 
HHtOP PIHTT PHT PH PT 1 : (i) BF, + NH, = NH,BF 3 ; (ii) Ag + + 2NH, = [Ag(NH,) 3 ] + ; 

(jii) SiF 4 + 2F = [SiFJ- : uv) PCI, + 2CF = fPCl,] 2 " I ' 

P 5 ^ ^sT Pfa - : 

i, caf^HP HtPH-aPH *iuj PT 3P1P pfS 3 Ip* ^FTPP! fafelHIP 5PRPP PT® I 
%. tsiUC^fi P H WPH a^PIW NH,. H 2 0, PH, 3PT (H® P'W 5 PP fas dPlP?tb-<niSRis PPPIP 4PT 

a 1 *) 1*1=3 ’p1(i < i s - 5 fad fpppftp PTNTt t 

O. HHtffppfTHP P*PTW OH' PT®T 3JH1 ^RH HIP 3PI^®-pT®fpP VSPIH CSTlSP (H*) a^®t PCPT ^TPP 1 
3 
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8 . 'srRrcsfojpi « ^r^rn^ nwr omRSc* gtw ftpiw *rifor itkj -5&m- 

Saciw 3T'*iw ^ me i 

<t. ^■Ht,- > 5 , i *ii5ffln if's^i i T 'Sr^ncsf ppsfr-t 'fifr Jif^rs « ^*ra S«a fewwS '5ttM*f «pw i 

'll. NaH;POj ifl^r *<3k spjfe ■oi^iTt siwi Na^HFC); iSW Ja*tcr^ ^ifte C*H? 

k NHi « C0i : - 3*^ c<h? _ 

►> (Conjugate AnM-Rasal 

W'J C«rf^T (H") ^]tW ' p ff% c Ts 3^T i ^ 'STflTOR C^rf^r SR^T *T<$ W \ 

C£ff&^ (H + ) Rww TOT J C^Tf^T (H + ) W C*T ^TRfTR 

C*T ■«ijHBMf5c<P ^ ^f$TC®*T ^<1^1 WIW ^Tf 3TT I *lfw HA 3?T TOT A" t 


t£tfe HA *4^3 A" '^«€l CTO? TOT i 



^tT^T : 

HA — H + + A“ 

HCI ^ H + + cr 


liif^r®' ^#r i ^iw 

\caf5^sm / 

CH^COOH — H + + CH 3 -COO“ 

V 



hci m cr i w ? ho s cr tor ^ ft toth ch , - cooh 

^ WIT CH : -COO" I TOT CH?-COOH 3 CH 3 -COO ^ ^fe-TOT<F yi*T TO i 

f?*f?l'0«1w CTORT ^TsT<p (B i C^rf5^ SR^f TOFT (FT ^jIiJIsw (BH + ) 31 ^F^TSF esff^T Wt TOT ^TW 

W jp fW 1 '*kc.*i «pjlu[«**f3 (BH + ) «4Pf^c*f TO? wo& *fra | CTOR *H<i<p G£flft*T SJW TOF <FT 

TO$KR TOT, (7T? TO6t¥^ *5 ^»1<ir^<i $f?F§ 1 TO&?T 'Mw B tiff 3£°TT BH* [ 

4 WW 3F® CTORT ilf^H BH" 'Q ^TW B ^1W ^C< I 

: NH 3 + — NH/ 

t^fw) {^<9i ^fm) 

h 2 o +h + — h 3 o + 

(?$w$) (^prfr 


«i3^ni?T NH 3 ^ ^[<t€l TOTT NH/ I NH.^ NH 4 * ^f5T I 

H 2 0 ^*(<€1 TOTT H,0 + I in? H 2 0 'G H,0 + «l^it d^-’SRW W TOT I 

4 ^fR?Il558f CW^ ^TR^T ^F?T? «TO'^ ^IH^— 

^qfw - « - H + ; W + H* ^<1 





CgflTj^ WpT 


^f5fw c^rf&H ^rt*T 35^ 3^r 1 srrara £)F©f5 csffs^r <pm ^ 1ro& 

Jp rft c fW 3^T I ^^Tf £fW J! W r 'StfffZ i 


r 




"I 


HCKaq) + NH 3 (g) ^ NH 4 + (aq) + Qlaq) 
Lqf5|iEr 


_ — ;^5ft32E 


^m- 


HCl(aq) + H 2 0(S) ^ H.^O + (aq) + 
4fm 

1 — 


“t 

Cllaq) 
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b 




C2fl5^ ^TW ^5 ?&m «BW fT OT ^T |*fa 4fr 33 TO*tfT ^r r fr fl l W K ^ caffi* 

^ ^ ^ ^r SS toctri caiSro 3nw ^ n#m swm cjFt *g . wi aft % 

^ to^ ^ ^ ^ ^ ■afipw ^<€t tofp% gy | ft naattHd ! Hj'^m« 

^fW'sjW <£&{ ^ TOC^ gr %<4) .aft® Sts ??r I 


5wwm*r hci ^ % 4fcs i hci tu?r ^<rft tow cr ^ tow i ^ «t>j^i;< ch,-cooh 

T5 ^ I CH,-COOH « ^fr TOW CH.-COO «*|fr % TOW , 

HCI fi H + + Cl , CH3-COOH ^ CH3-COO" + H*. H - COOH «* HCOO' + H’ 

(%4pKS) (^VRV) (^Pps) (f&TO*) (fgillfiv) (%^RS) 


<Hft¥ 

Sfffe 




TORP 



«ifflr 

HCI 


Cl 

ss 

OH" 


HjO 

ss 

HN0 3 

■% 

NO_f 

ss 


COf" 

% 

HCOj" 

'fi 

h,so 4 


HSOj 

m 

Hco,r 


h 2 co 3 

IS 

hso 4 


so 4 2 - 

ss 

CHj-COO“ 


CHi-COOH 

m 

h 3 co ? 

is, 

HCOf 


SO/" 

w 

HS0 4 ' 

fg 

HCOC 

ss 

COi 2 ^ 


hso 4 " 

ss 

h,so 4 


CHj-COOH 

ss 

CHj-COO" 

% 

NHj 

IS 

NH4* 

■ftg 

: H-COOH 

IS 

H-COO 

% 

C10 4 


HC104 


h 2 o 


OH" 


O 

r-i 

X 

ss 

H,0* 


^ ?W! ^^ tTT ^t^(H + )sr5m^^ra^aaiTw^^(3n?^^aT’^ra?Rf 
*ife ^nw fafaronfr 5 is(rfeh tow hi aisw ©»ra fw^r tot i cror aiPw srto4 ch,-cooh 
^ ^T aPre ftr NH, sror ifoirtt , tow jm H,so 4 m ch 3 -cooh tow 

fe^FT ^i'S^ 1 

h, so 4 + CH3-C00H ^ hscv + chh^ooiv 

i. ' £ fo®) f 1 ^) ^rw) 

ircfa^Frt- 

1 1 ’ifr’itff *f*® h,so 4 wwfiW tow few to? tow- (i , h 2 so* (ii) h,ro 4 . ( iU) hciq* (iv) h,o. 

* 1 H COOH TO !Vi« TO? W CTOiffel (i)H,0. (ii)NH,. (iii)CH,-NH,. (iv)HClOjl 

® 1 H,0 TO few TO? *Hrsl (TOtfW (i) NH,, f ii ) CH, - NH : , (iii> H,S, (iv) NaOH 

% TO?w ^ps^t ijfes? affe 35 i '% toto sf^sq ^ ■& t afiit®* ^1? % 

^5 ^rw* ^<1^1 iflft.? ^3 ®n^r ?wt- 
(i) NaOH ^ ’argMft 'flft® « NHjOH 4* Wjarifr iflpro hot ppp# ^ gfte* 

(ii> hci <m ®^?fr to « ch., - cooh m ur«r cro» c^t viSt?r)> 
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<PTT?* 


VS 


tF 

its 




A 

HC10 4 

Ct0 4 “ 



H 0 SO 4 

>rso 4 _ 



HI 

r 



HBr 

Br' 



HCI 

cr 



HNO, 

Nor 



H,0 + 

h 2 o 



hso 4 ^ 

so 4 2 



RiSQs 

Hsor 



H3PO4 

H.P0 4 ‘ 



HNO, 

noc 



HF 

r 



CH 3 - COOH 

CH.COO" 



h 2 co 3 

Hco : r 



h 2 s 

HS 



nh 4 + 

NH, 



HCN 

CN" 



HCOC 

C0 3 2 ‘ 



HS" 

S 2 ‘ 



h 2 o 

OH 



nh 3 

NH? 



OH“ 

0“ 






5TPT r H ,0 <H3 ^"ttSI-? 

'r'TtjC'IP it? ^1*16 J H,0’ *53 

'i ,l: w fl^T- H,0 *1^® 1^«1 i£^1^b i HjO 
43 NHj « OH .ff$$ W^F (3 ifl 
^Sat® 3TI3 'Sft® *t*fr 33T 

3? I 

H,0 «#3 ■®*lCRr 3Rffl?nt ^T3 1 
HtO CW OH" *|4® wiw-9 alg-si 
dWNOI *mr 1 OH' >S3%5 NHj" fl 
0 : "Sp|«tf^*IT%^Fra3Si 



ms? nm s *awi& >a%®3 

5 c. ^ 3c®n— 

HClOj > HiSOj > HI > HBr > HCI > 
HNO, > HjO‘ > HSO.T > H.tPOj > 
HNO; > CH, - COOH > H,CO, > H S > 
NH,’ > HCN > HjO > NH, 

Scgf’TE i)f^re«CT?r oi-j-ifiji ’apRlW'Sl 
'ol^'SIS HJ? 3£5 iStsKps? ^(.b]|— 

ClOj" < HSO 4 " < r < Br < cr < NO, 
< HjO < S0 4 ; " < H,P0 4 " < N’0 2 " < CH, 
-COO" < HCOj" < HS" < NH , < CN” < 
OH < NHC » 


3S? - SAV : 

S . 'Sljil'fe Mlsmi I « 'ai«^®i dlf3(B ^13^ t[?(eT : 

(i) HjO (0 + NH,{g) ^ NHj'taq) + OH"(aq), 

(ii) HS0 4 '<aq) + H;0(/) ^ H,0’(aq) + S0 4 2 "(aq) 

(iii) CH, - COOH(aq) + H,0</> ^ H,0 + (aq) + CH, - COO (aq) 

C«v) H,SOj(aq) + CH, - COOH<aq ) ^ CH, - COOHAaq) + HSQ,"(aq) 

(v) H-O(aq) + NH 3 _ (aq) ^ NH,(g) + OH"(aq). (vi) H,POj (aq) + H,0(/| ^ H,0'(aq) + HP0 4 2 "(aq). 
(vii) HCIOi(aq) + H - COOH(aq) ;=± CIO," (aq) + HCOOHC(aq), 

(viii) HiS(g) + H,0(l) ^ HS'(aq) + H.O’(aq) 
fix) CH, - NH, + H,0(l? ^ CH, - NH,’ + OH" 

qiftisir mi mt ■■ hno,, hno 2 , h,so„. hso 4 *. h,co,. hco , , 

HjPOj", H,P0 4 . H,0. NHj*. H,0 + . CHj - COOH,’, C,H,0 4 , CH, - COOH 1 

®F) 'SfatSS C3T3 : H,0. NH,. NH,*, OH", HSO/, HCO, . PH,. 

CH, - COO . S0 4 ’“, HP0 4 : \ CO, ; NH 4 OH, NaOH. 

Na*, NHi’, H,0’, K’ 43 3WT C^H caft %? 

cio . ciO;-. cio 3 ', cto 4 " 43 ww t/mffr 

SO.," 3 . CO,' : . HPO,"’, HCO, ^ CSHf& 

P0 4 ' ? , H,PO, , H : PO,‘, HPO, 5JOT C3Tf5# 

NH 4 + , Na + . CH, - COO ' « NO,’ <£13 ^r%? 337? fffta® 3 S 3 OT 33 ^ ^ 
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tr* 


#*l1*l*H : f^tlT ^31 



tflfSps- ^ 3 T ^ (Lewis Theory Related to Acids and Bases) 

c u T gij^H ®cpr ®*Rr fefe to fosat^t fe iflpr ^r 1923 ^ISr® « ^fiw 3 p=Mfhr 

t i »rag% irwre ^r?m tof 1 tflfSnF to® jtto¥ <3 *1*41*? toit- ct^t to® ®r 

«|iiy ^W<Wa*1 tfT®T iF’f ^C® iiHf« ^W<®*T ^HM iW <PtlC» ’TO 1 TOI TO«p TOTT >f|®l& OTK ®t TOR ®T 
*pf*F RR ^{.'S I 

^rrq uwfM cw sm ^ rt ^ft c^s sff f ^rjw *m ofn wf 

CSfl^ *tR 1 C^R 

* : t*PR CTlPR C^#?T <5T£^ CTWTt ftPTW ^ l BF 3 , BCl h 

A1C1.1 \v0 ^ T 4%g \ 

H .Cl .Cl 

NH 3 +BC1 3 % H— ^N@ + B^— Cl ^T, H— ~N — *■ B^— Cl 

\\ ^C1 H XI 

(sQ? 3 ! <i m<P) (cj^f ^Pl'Js) 

^t^Ff ^ : ifliR cfR W O^S^S d ^Tlf®F Wf *F 5 t»!lfo 4 > 

rra I ^ C#tWFT I PCl 3 , SnCl 2f FeC! 3 , S 0 3 , SiF 4 I 


SiF 4 

+ 2F ^ [SiFfi]" - 

(^r^ifSre) 



CW H 4 , Ag\ Cu 2+ , Fe“ 4 f Fe j4 , Zn 2+ twf^r ^ liifro I 


H, 

+ H + ^ 
(*3?*t 1 WFF) ( tSf^T^) H 


H 2p 


^-v H. 

0; + H + =^ 

H 


H + 


2NH 3 + Ag + — [Ag(NH 3 ) 2 f 
(^5^1 ^PH5<P) (flPlMi) 

er^^TW ^T ij^tfw fcpv* TjfW ^t ^TW <FM ! 

NH 3 , H 2 p,CH 3 -0-H :Ar: , OHT, CIST. NH 2 “ :X‘ ^ I 

^n?r em ^T wnrFr i£i^f5 cwiw nDviit^ fk 

CW, sm M : NH 3 , PH 3t H 2 5, R - OH, R - NH 2t CO, : At:, nh 2 - ch 2 - ch 2 - MH 2 I 

*mm : ojr, :cr, :Sr, t, cn\ sk - tw#i 

Tfl^T i Tpijtf | s^TR Rfeij! OTfR 

C^FTT RR ^ '%& =TT, ^t »IWWI ^TWT 

ftf3RTBT wi^’ ^T I 
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<Pfnp!#T 


(i) H — -7N© + B“F 



H 


F 


H 


F 


^ H— ^rN 

h 


F 


W^) (^tt iilro) 




(ii) 2NH 3 + Ag + Et, [Ag(NH 3 ) 2 ] + (tii) 6 CN~ + Fe 2+ ET, [FefCNy 4- 

{*$sr (gfo ^s) 

5fgfSpg WfCT oarfggrg TiH ?t 35*1 i ?TWTT? WOT *l3t.*<i 'SR’iH 


vsw^lK 1 


Pi^m wM 'Q srirFrowfa ^rc<r ottom 1 www 1V1 

(i) AICI3, (ii) NH, (iu) BFj, (iv) F, (v) Co 3 *, (vi) Fe 3+ (vii) CN“, (viii) CO, (ix) Ar, (x) CH, - OH 

C*T («>IW[ 'Sjej, *JT oil«'i ’’IT 'Sf'IT wltfll v t*tNf (^1W) CV(OT ^C.=1<RU»1 WTE ■SR't <M3 

ifipfE I ^H) j w OT CETCT '’TCprr'J ?[ ^TRFT *JT ^=HT WTWT ’W^W (4pr®) ?!?r# CSilE *iH 

El-si? ^T*R> I 

(i) AICI3 ^(*pr WOT : A1 *14Vt«p cniajal SiJ «(TW AIC1, WtC*ra A) *RPIT5 W'l'wH OT1® SR*T 
EOT I 4 ERtOT A1C1, <*(*# ^PtS l 

(u) NHj Efepf WOT s N-^RnTT^ OTSiJET EOT fapiE ?r.q<n5*< CW3? ^fjJFT '5FPRT N sc.'TTOj't C5tE 

EHOT NH, i)Efi> WRIE l 

(iii) BF, 'SCJJ WOT : B ¥ T?m^?i Oll'Sii'ffll 3E ! #T sfTERt B OTEFJ CSilE SW EOT > 4 El-sw-f BF_, 

i£l^sf& EpfE l 

(iv) F WOT : F ERIWd C*I1’#rj«MIM f^Pl* ?(.«ist5*i C®1E <IPPBr F «d** 1 C5FI^ 

EFtEOT 1 ifl s 1 1 «(,'[' F ErTCJ*Tfij S 1? J 1 I 

(v) Co 3 * WOT ! Co 11 ' 'SfBRFra WlflrJ'SI S* «Wtt Co 3 * '5iFH ^R®*» CW5.5R«f EOT 1 4 

S»IS(,*f Co 3 * °l1tM JWf& “1?A iflpl® I 

(vi) Fe 3 * ’ a tTS CT ? WOT : Fe 3 * TOOTE CTtftfEf ®<r «H^W Fe u ^rDFT 5(5^ ^<1 1 ^ Fe 3 * 

-H I 

(vii) CN" ^HIWU CTOJ : CN* ^BIOTK OTWJ®T 1%PW s.(- <7 l < ma^ t.s?!^ ^ii<pI« CN" CS?F? 

HH 4(4 | 4 CN" i 

(viii) CO WOT : CO ^CJOT f^PPf tOT i *iS*1 C®itE CO ^ X(. e i<Ri3'< OTE WFT ~ms I ifl 

wi co i 

(ix) Ar*RWT^WOT: Ar umf5 tOT^i 5 ! (MS WNFf afFW Ar JS fWJ ^^5*1 

^>W I ifl "Pl^uM At ^ ’Plsv i 

(x) CHj - OH ^3(^1 WOT : CHj - OH ’SJ'JOT ^ fpfgsjw 5OT*Wa*i <®FIE ^SfFT ^TFFBT <n15^ *tW 

C^TfTTr^TP^ i 4 ’FRW CH, - OH I 

^1^(OTar'sr5pft 1, FBw« i ?raOT? 3 5g^ff arf3ps : c*r®r*t^T'3iBFT *th *ta c 5 ^ 

I H* 'STRFTaW’f C 3 # <IOT I : 

(i) CH 3 - NH 2 ^ WOT : CH, - NH; + H + s± CHj - NHj* 

CH, - NH; aiEfl* H* ail? CH, - NH/ Pit's* WRTE i 


2 
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b-8 

(ii) 


: %at?T ®I3T 


HN , ^ tW : HNj ^ N 3 +H t 
UN , H + WT=r TOT iflflj N 3 " ’pIsc.'ph '•3^® l 

(ill) HiCOj ^<pT CW3T ■■ H z COj ^ HC0 3 +'H + 

H,CO, iRPfij H ’ "3^ ’fK W TOT HCOj" ^HP? (WOT) I 

(iv) CHjO' «nHFRT CTO : CH 3 O + H + ^ CH,OH 

cHiO 'Sionfl* H + ^TTTPT SR®f ^I?T TOT >3fi> CHj - OH >flPn.»<f 1 

(v) HS0 4 ‘ '0(1?H.H4 CTO : HS0 4 ‘ + H + ^ H 2 S0 4 1 

^®?tr hso 4 qubits H' wtft sw ^ror tot 'flfS h 2 S0 4 'flfros? 1 

HSO 4 " ^ SO 4 2 ' + H + 

hso 4 ‘ ireffc h + 3rt?pT tot tot 4fc> so 4 2- <a1ws 1 

( vi | HCOj" «IPH4 (TO : HCO 3 ' + H* ?; HjCO, 

Hco.r wrprf& 4^# h* ^srr?nT sr®t w tot h 2 cOj jpI 3 ?^ w i 
i 5rr^i Hcor ^ co_, 2 ~ + h + 1 

HCOj' > M I S*tf5 H + WTTR 'TFT TOT 4fi> CO, 2 ' 1 J HTOP<r 4lW5 1 

<vii> CftHj - NH/ ^ C t Hj - NH 2 + H + 

jjvHTTS. C„H S * NH," i 3(hNt> H + W^FT FH^TTOT Q,H S - NH 2 ^ITOIRT , 

(viii) SjOg 2 ' «IR!WT1 CFCT : S,O s " + H + ^ HS,0 8 _ 

JUTOT S;Oc" qRHfl? H + , 5FFT 5T55 ^T TOT 4fij HS : Of «flfTOS^ ’VRW I 

(ix) [Fe(H 2 0)j(OH)] 2 * ^IHPW CW 3T 1 Fe(H 2 0) 5 (OH) 2+ + H + «± [Fe(H 2 0) 5 J 3+ 

>SFW3I fFe(H 2 0) 5 (0H)] 2+ 'SIRFfi) K* WTFf ap*f TOT [Fe(H 2 0) 6 ] 3 * ^Piwn ' a, Tl < >^ WW 5 1 

|Al(H 2 0) s (OH)] !+1 =TTfrT?Rr CW3[ : [AKH 2 0) 5 (OH)] 2+ + H* * [AI(H 2 0) 6 J 34 ' 

.amar | akh 2 0) 5 (0H)] 2+ h + wtp srep tot <«fi> iAi(H 2 oy v ''n^ , wws i 


fpESF WT - S.^fc : 

^ >3 W^TOTP ^Sjrp’ff w 3 v£l1W5 fi4iw ^T <3^ '^RT'f TOW ^RT I 


(i) NH/ 

(ii) HC2O4" 

(iii) HS" 

(iv) C 6 H 5 N 

(v) er 


(vi) [AI(H 2 0> 6 ] 3+ 

(vii) H 1 PO 4 " 
(viii) NOj" 

(ix) CIO 4 

(x) NH,' 


(xi) C fl H 4 (OH)COO' 

(xii) [C 6 H 4 (CH0)0] 

(xmJKW-COOHJCOd" 

(xiv) [Cr(H 2 0)jCl] 2+ 

(xv) [Fe(H 2 0 ) 6 f* 


(xvi) Hcy^wr 

(xvii) [Cr(H 2 0) 4 ] 3+ 


%B3 f^RTtTOTRr CW3T 3 ^T ^RT BRr'® "WT 


(i) 

Cu 2+ (aq) + 4NHj (aq) 

[Cu(NHj) 4 ] 2+ (aq) 

(vi) Zn 2+ (aq) + 4CN'(aq) [Zn(CN) 4 ] 2 ' 

(ii) 

Cr(s) + 6CO (g) - 

Cr(CO) ft (s) 

(vii) Fe" (aq) + 6CN^(aq) 

=a[Fe(CN)«r 

(iii) 

Fe (s) + 5CO(g) F=i 

Fe(CO) s (s) 

(viii) Co u (aq) + 6NH 5 (aq) ^ 

= *[Co(NHj) 6 ] 3t 

(iv) 

H + (aq) + NHj(aq) NH 4 + (aq) 

(ix) Al 3+ (aq) + 6F"(aq) , 

- IAIF.1*- 

i M 

Cif (aq) + 2CN"(aq) - 

— - [Cu(CM^r 

(x) Hg 2 * (aq) + 4Cl'(aq) , — 

— * [HgCUJ 2- 
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*iRk^*T 


trC 


: 

y 4 ^ vqvtit croft® aft® cw hci. hno„ h,so 4 aEmr® mftft aft® cam «t w m 
ift i uft<s ?m^r a?r aft® i wi ^faatiftr® aft® tos >iQw*f < 1 ®^ p 5 ^ ®r i 

^ 4 OTg? Trrawr aft® ®r ■ tmwn ®TEm mrfv* ^n^nlt TOrterT to ^ i a®? 

aft® ^ % ftg g?® ^iron to m ®m -5 afro Stro tost ft» i «to 

ctohn^i 

- i.«o : 

i. cr. HjO + , PFi, C;Hs - OH a? TOT CTOfS *J?3 aft® ■’UNIT m I 
y CHi - NHi, H,0\ AlCIj, BF, a? TOT C®lTO ^T ’TO ^HPUI ' 

«. pci j aft® a ^>T SwidiC’ft fesT ®wl <llt® <m? 

8 . NH,TO*TO*fa^TOW qTOS NFa^TTO^m^? 



(Sources of Fresh Water & its importances) 


» 1 fs&l fttfts (S ources of Fresh Water) “ 

Z^ SOT 75% wt *nft *pra ftfcr ftfm &<* t 4 tot I Tft% drift a® 

toto fcroift i cTO *nftn m^tT 97 *Pfe *^s?t *nft 1 w *nftc® *ift ww *iTOra tot 

1 ®WI CT ftft a)1^TO^ pH TO 6.5 - 8.5 TO W 

totWw i *nftr i totto « wwtm vi An ftft mfriCTW i 

ftC 5 ?TO^^ 3 T^®ft^ ,, nft 'Tram TO I To- 

s. ftKTO « TO m i ft l fta *flft ! OT? nift?t 2 % m® fero TO i ^ ftk ftf*ra ^TO^qr JJ 
7*i% SHE® felTO ® ^TO ®il».llw m jjlTT ft®t *Tlft l ^ v »fo* 0.86% 'ali. J i rtufoitm 

<$& 3 c®# km - 1 *nft to to toteit i TOft a mm to a®ft ^*tto a^ro®r ^n ^-n 
«r a ’tlft ^ tot TOwn to WTO toit? tot To i ’iW ^ *r™ 137 c*w 

j, nl s | ®STES ■a , oi*ijft} £tf3RTH TOJ(S 4% • / f»Pa 452600 km' *nft 

®T^r’at?T ®m 7 r ^fS*nm totest 4 i i&oo km 3 *n^ tTO 1 5rr ’ 1w ^ 1 41000 knv ' ^ 

aWIETT TOT m I , ^ 

a ®ifcr *nft : g ffffta *nft? ®e*it ^Ifet ’Ttft? fro* ft^r *nft i ^ ^ 

4 e^f^ ft»w m i aifB*Tw ^ *nfl* nm *n fc* « m®w 

fftW 'SFTT ®T 5 TW EfETnwtTT I _ ^ 

* I ^ TOI ^ « mror «nft ?-TOTjmftnr 

^ctt aw *m a ftft tomeftt tot ■vitw ™ ^ ' 4f -*iw 

( 3 ft <iml< i 

'jEte ftfttT 3fire ?$FT TO cam mffr, ®rt*r, TORI tro m cs® tpett TO# sfm 
o ^ ^tft, ajHlWJ, cs^ $wrft 'HESFT eft®. ®t tot ?s?r «nw i a ftm tot to ftft| 

55j%r ^ CTTO K, Na, Ca f Mg TO fl TOJftI Wt ft? mftn ®TOW aft?® ^ i ft*5 
^smEftfro a TOf sftf® ftw to i nffc TOfEm ntftE® ftro TO aftfs ^ tot aTO ‘TO s 
flfift* ^it to to? i ^TO?r ^itft ftk *nft?i ^)®«t Spn ^<pi(.<« w4ror a 

•nftr TOTO I t ft wo n tot a *qw ft?R ^ to toe ^ 

mTOTOm ftMht ftfts trot 4 *n^ft ®fEm arm Sro i a ’tiftE® aji^ft^^^TOTOtro 

mr a^. CT i ft Jjfla i l l T^ffts to i 'eit a *nftfts^ «nft^ftjn *nftferoftETO®i 


4 
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b-(s 


: tester aa 


| (Importance of Fresh Water) Q 

wPi? 4>1f.® atft? «?* *? ^affl^W ( #?W? fafofj C^US 4? at®! (3% 4J<]^ 1 ? HT CSTSTIW? 

c*i? w ?rc? ?r i «t? c«mr f?*ra$ a? ?t?«> ar<rc? i 

%*!? %*!? f?^ C^CS ft&T atf?? Islpa ?*!T 35 m- 

s. 4 i*}h 4*1 w i fjfjjFg <pic«i fs&r art? smi* w met arc?> i are at*rig?j aswr f*w ?? • a ?? \ 

Mats at? aw ac<u 4 artasa'ff? ?? i 

*■ finite) i 'Silmws C**f ff?a?T? CPf-f I ftoWF ?j?^ 3 r aift 1 ?W!? ?>W CTb<Wdf ?I?^a atf? <s)?ait 
wt "*nf*T ?w i fs&r arf?? ©a? f??t ?et cawr c? fa?fi> Ma'ar m »h? ?rat ?t&? 55 ? 

® 5 > w ?t I <?T?? TOF fsj^T atf?? IXFfQ any W I CSflt^TSTSCSRI 5 I?r WJ, £?TC?? ^p g | ^ 4 > 
^fea, <mrj«f 9 w, ?iwi<M;r*t?ca, arcwr fSrar fm a^rra. a?w to , ©to? cai?? 

ftjfvo^[ai«i ?n?, •s %®? tort? toratto «?*^ arafafllv \ 

®* tor : tot alto 4i 4 ^14 <f(.«i fair <piniiHni to? M$*t 'sjg?to are? aaca? g? ^n? 

?T i 4«»ilws awto ^Ttfspr « "UlRl'f to atw i Mta? 3jaw <P? ?? i 

s, 'll® to * ^rfs f*W tor arto 414^115 ?t*i)\si^<p i >ii4iwn ^ara at? at i ?nac?? 7®i? ©a? aianr 

*fW ^fl 5 ? SIT I 

<t. aaar elt 4 : 'sj^^tt mw? crus tor atto c?^ 'srafrr^t? i tot aiftc'i sfrarsto do «n?si? 
srrDs 4 star m w aart a$$r ?rr 1 f^r a# ?r , sht c^h?tt ??t=i? atfto ?iw 5 t art? 

*^T 1 FFT^ MW? ^f?T *)lf 4 f.\o ijW ? 3 tf fsrwf CTWT ?t? ?T? I 

b. ■wifc : ?m- 1 ?si, t rp. ©*p 5 ® 5 n»rir sfffe Miw? ?if? *ps*nf 5 r at? 45 c? w? 3 T fSBi? 1 <s atfaMr 

atf?wawra?i a®aT%at%atf??fiii?ai[^^M^^ ai 1 ?at??sTOW' 9 W?^sjatfe?P 5 atc?( 
a, 41 ?WS® : atf?? tof % w?r an% ?s;-a tow? c*us a atfe 'arere ^re,a^ 1 to 
atf?? Tttf ftirr a#r mm fet aic,* ?r 1 wsnw? M®Pft ?^5 ftrs? fe? ai^r m? ia?sf& ???? t 
^raii?) wi w gft% cvus f???fl> srrott? awistr . I^t ai% gpsrc? 4l«rZ? l b>flt f??g ?? 1 


f^a ^’oh ^nw, ■«(Wt (pH, DO, BOD, COD, TD! 


(Purity Standard of Surface Water and Hardness of Water) 
mf?? f?®M5T? Frwa aw?s©raT to?? ea? tor ?sc? 1 4 ? ?wt s^pawtar 4>w^H; ^rr- a^sy, p h, 
atto s%f ff (DO), ara ^Falih mImm ibod>, ?pmito ?rftow m%it (codj 

*ffe® (TDS) I ^IHWTOW Iwfw WT ^TT- 


^ | ^[^<1 (Hardness of Water) Q 

^ «INIW« *iS^ ^ vrm ^ ^ ^ mhc^ c^r^'fer 

^mrsjT w ffw itm i ^ #r <m*n ^ 

^rnr ^ ^tPrw fen nnr nrf% ^ j mfeo ca 2+ 

Mg : \ A] 3 ". Fe 2+ 2 f^fe W (HCO 3 ) Ca I+ T Mg 2+ ^ Al^ ^ (SOfy « 

(CP) w$\*i ^f sfrg® ^fiwi nrf=r ^ ^ t wr^np: snwr nrf^ 

w?tft ca 2r t Mg 2+ ^ ai v m c^t^f « wife mm \ 

m ^ wr *m Amtu, ^ f*m »i<tct<t ap ^r w m \ c^r com 

2 I<]1 ^ w ^ C ^ TTJ fer mw mm 9tar c^rt nife ^ 

mfer 1 


5 
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> > i. iVA | JilWJ) 'S¥f5TC<J<J ft re'qi'sid TTPWQ (Purity Standard of Surface Water) O 
Ca 2 * « Mg 2 ' 41? W «ITWf ’Tift ?? ?? i ?lftt® 5%5® Ca 2 * W C*JW CaCO, 41? 

SW ’Tift? ??$T !pn*T ??T ?? I ’Ttftr®' Ca 2 * 5 W ^ atuhf ??? PtfR Mg 2 *, Fe 2 ’ flwfc 'W 

C*rw S(?sftF« ?pp Wire p? ’Tft?H CaCO, STTt”CT 5 T c R W ?? l ’Tlftc® srffe 10.00000 effl »C? W ®1? 
^RRT CaC0 3 ?T «t? pit ’TftPTO'f Mg 2 *, Fe 1 * Sf$fe *R*T ??, & «fl? 4f ?W i 

24 g Mg 2 *, 40 g Ca 1 *, 56g Fe 2 * Stft4 ’1WT *|? <T><5i<5 smi «jftJWC3? 1 mol Na 2 COj 41? SfCtlTSFt i 
24g Mg 2 * e 56 g Fe 2 * s 40 g Ca 2 * a 1 00 g CaCO, 

?TOT I mol CafHCOjh, 1 mol CaS0 4 , 1 mol CaCl 3 stfowwR Ca 2 * 41? 40 g. 

,*. 1 mol CaCHCOj); = ! mol CaSOj a 1 mol CaCl 2 s 100 g CaCOj 
4H$WIW, 1 mol MgClj a 1 mol MgS0 4 a 1 mol Mg(HCO,h a 100 g CaCO,. 
wn-lfa’P "3? ioo 

CaCOj 4t? pH *? = ^ = — = 50 

\iTi'W 50 g CaCOj = 1 4JT? pTT ’TftJTH ’5RI ^oT *T?? = 0.5 mol CaCO a 0.5 mol MgSOj = 

0.5 mol FeCl 2 a 0.333 mol FeClj a 0. 1667 mol A1 2 (S0 4 )j. 

CaCOj <3 MgCOj SCSI'S 41^1? S0 4 2 '9 HCOj“ =!?? ’Tfftc® S?%F ^t?fl? ?!(.?* I ’Tift? WsW 

ppm 4l?i£ip ef?4*f W1 4? i WHO 41? ftt*W?1 ^?lft ’11^1? stons fiflps ?ft® SRW? ?Mli» ’TftwK 
500 ppm I ^St? ’TtfttfS Ca 2 * 9 Mg 2 * -3? ’fft^TT 150 ppm "Tift ?? 5? I 

'lift? <RT5l? TJtaT ft*f? i Estimation of Hardness of water! : 

C=f) ?^ifr ??P? ?tatr ft*fa s fwn?^ ^?® ?i<ct hci ?t h ; so 4 -a? sm wmtsra *nft? 

•t^4i ^?r ?? 1 4j tp»rrtp®r <?£? ?r?ifr ^?®iw ^iftrat? ^?r ?? i 

CaCOj + 2HC1 = CaCl; + H 2 0 + C0 2 , 1 000 ml I M HCI 2f*lfw ?TC? 50 g CaCOj C4* I 

1 ml 0. 1 M HCI a 0.005 g CaCOj, 1000 ml 0.1 M HCls5 gCaCO, ^ 

(?) ”flft?^ af?Pft«f? : fcW? i : NH 4 CI 9 NHjOHIaq) 41? 'oms ?#? ?1W 

if?? 4i?^ §T?f T ft£*ftf£? ! ? ®*tf?,riC'6 tftftpl C^T oniPtuai 4)ftr® (EDTAi ?1?T , lfhPt 

?!£? ’lift? fT§t >S ■$«? SF5PT? af?p£?s? ■JHPS 5 4 s ? I I 

J1^d}-5 i 3 <K‘ 1 <j T5£*1T Na 2 S OT^f a?I?f? ?*f ?1»W (7TR# »d*T (Wine red) CW ft^£® %T 
PtluM < sc.‘S 1 

’T'ftT : 1 ml 0.0! M EDTA = 1 mg Ca 2 * ^2?13R 1 

V, ml F^’TlftW’ffft?133 f OW£« 0.01 M EDTA V 2 ml 4l?a|«ii«i ’TO? I 

-=rft^FT^ftT ’Tffft<T ’^ra^sr = ppni 1 'str- a^t?i ca 2 * ’®rr?n?rsT ^n=r j 

Sit?)?? : ?? «nftl?P Ol^’W^WlJW ST^fferc? 4 1 ?) 5? I SttBW? ?Wf 

Na 2 COj 43? ant? 5?*t OTT? ?s?T 1 5??W ?>?T 1 ’Tftilf^s Ja’iHt’P ft?l?eT W?® 

ftctftpp ?J?^1? ^ WRT snsn? tflftpff 5?£<T? Sfp^jy UttUa® ^?T I 4)ftr® ?1?T BfttS’W? ?P1?W ftftRJT 

c?£? ^sr?^ Na s co, s?c?? omi'ij-i «sft ^iftm TsiFtr ?nr i ^ «tnr®? «i’Tft?f^ NajCO., s?£?? ^n?®? i 
SW£? <j<%f« Na : COi 5?? 41 atfW? ?T? ft£«T »i «!(.?? , 11W Na 2 COj ftftF?T 

^P’WtrT?!? 1 Na ; COj 41? *[ftsn? %?’T^ CaCOj 41? ’T%?N ft# ?s?T ?? 1 
CaS0 4 + Na,COj = CaCOj + Na 2 S0 4 

CaCOj 1^3 C^T? ?Pl#lS ®T?? ?£? pTT ^£?? ?s£? ?*Rt ?s?T ?? | 

1 ml 0.05 M Na 2 COj = 0.005 g CaCO, 
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b-hr iITOR : fo§I¥ *I3T 


TOR TOR : ’fife ft'©'* 5W« ®T to TOP 33 i TORr^IrPito, RTfRRfeipr « ' ■ai-.-i i ^j 
'<fffe »w %-pf ^ *FPP|^ #3RK<r tot fiors^tn ^toh i ’fifes rfe® a kt®? 

TORRtRRti 

STO^ ’flfit'i gfl^® ^ir=if'Hiiii "sro '3 ‘riw'i Ric-w CTOI ®f'4«ti grc*r i i PiT ff feiTsi e 

*uHwRfltn wi sftf ® tow, r# ferrwai to® rich *ir i c*# -stow mz m^’ra c®®? ffera Rtfa 

TOrffe ’raw, *ffe*w cstor? tot 3fg^%r ^stirPiuivi s sjtirwPito crTwr torr rsf, 3T *rfe^ cross 
fafesi to® swt tor i 



- I/O* : 

i . il^fTj R TC3T < f l f< lr ' ^fl" 4fe» ^ ’ V* l ’fri’T felf 4>IM SISTR 

Ca-*. Mg 5 *. FeT’ 31®f® i|3)«® TOW ’Tift *13 TOT f’Fg'Na*. K*. Cl". SG 4 : sfh^o TOW *1# *i3 TOi 31 CTO? 

®. Rfe® sTOftwra 3 wroferrw3 gffes tow rctjish ^rroe cro? 

1 . . . . . # 

►> S.^Tr.^s | pH (pH of Water) Q 

’fife ®RM® RR Pl-ff.ii <i CTO3T CRRR RTraifRI# TO5BT 353T TOT pH ®13 TOR ^TOFTST i fe35f Rif# pH TO 
7 : *11 Pi fl pH TO 7 ®CTOT ?*R TOR R#T slftR K^lau 5?f ®T!3 7 ®rCTOT Rf*f TOR R# ’JFftlil 2|fl®<j TOR 
5TO l *nftre £p#5 q<c-1u ®R3 ®W pH TO ft# TOR «TtR* l WHO TO TOR'S OI^IM Rlffa sr«T 
WH ®rM pH TO 6.5 - 8.5 R'SRT RTf% I 

nfer to^cstcsr ®titr ih*) tot pH ft# tot to i pH rtr® 5^f& TOfi> sitr 3 ^rnwrow 

"'sfs^lcun RRTOR R$T® i TOWTOiifeaRR TOR 43# ^ C®1*5 IrBW fS’ RtR 1 RTS#? SWR# f#3TR : 
Agts),AgCt(s)|HCl(I.0M)^TOTpH5R e f I I KCl(aq) | Hg 2 Cl z (aq) | Hg(/}. Pt _ 

TOT ®fes;TO 3TOTOTO ’S^RTO 

RTOTOTO ®feRTO 3 SfPT '®f$WRT’ TOTOT CTO R# TOR iflR# Cw[#ftT?13 TfRRTR TO? fiw? 
pH PlPlH fcsf? TOR TOT I 

» ji.ib-,8 | *TTfTO jj^l'gvs (Disso Ived Oxygen in Water, DO) Q 

TOftrosr ®<fes TO fefel? crow (DOT ’UfRlfsr&f? i blftlC^Wil TOTW 

*nfro few 'i w iw TORT RT® TOT TO i *rrPTC'® '5fg#3. TOT® stflt. SfTOt Siwwi TOW? TOT 

w *fer[R a. r < 6 ^c.-<i sorro if *#ro 'Sif-atTO *nfro® gfif® tor m to# i *#1^5 
'arfrorot do tor *ff3f&^ i TO*f *nf# do to *#%ft 4 - 8 mg L' 1 i 




Unfiled Notes Page 97 



*fe?*f RWfR Wo 

■wa si#, Stvs^r ?T 'Sf'jaiw’fj wc& ®tl*PH 'Si*fj 'oifsit.at't'i vifiRH 4 — 6 ppm, 4|? t,4C5 

sim ?sft? i ntfes aflf« differ 2.5 ppm 4i? ?r s?r ^ *ftft #rs *nf? 1 ■'tfe® 

SffefaW ?#?iW (RR4 tSR tjW fspR s tfe<» *jfw ’ra «IOT? WRiR? ^IPfTCT Wt? SlE^S 

do ?iw 1 ■'ife* do 4 ? f, fen t f ®sest c^rw 4)?^ ®Rr c r wctf sjf^wst ^fl 5-s?!? ”tlfin 

s^r srar a^nw (rc® ^nrr 1 «p w?w? wr fetR (CH»), *N?r (ph,). wfeSs (H 2 sj, 

'smfiH stV'Sl^i rttw* t®? ^nj> 1 w ■'fifes pft 3 ? 1 *R8ft»r-R oiRa-fiMrfs® *#wra '5 ®®l 
f*f?P^T, ’W’flRi® wip ■a Rt«a ^sr rrsrt ■’tfe® fe*r *nfe do jh’t *rrca> 1 

S^ r a (Winkler) RraTCWftfeS WFfe ^JRfef ?Pt? do *felH ?RT 1 
Sft'fT 'wQ(cw« fe? v 1%f4 fDetermin.it inn Process of Dissolved Oxygen) : 

I . TO#)? * fi>|^8 p r 4IO|Js#b 100 mL 5#? 20 ml, 36% Wl^fe W®TC*Fi> CUW ^R i WT 

ni i 5ffe sr? asters a a #ferpt ^wwU ^ i 

MnSOj + 2K0H — » MnfOH), + K : S0 4 

J. vffesf^S' RfegR WT Mn(OH) 2 Sffe *M?R KJIfffer ?*t? I 

2Mn(OH)j + o 2 > 2MnO(OH) ; 

a, lit SR^TTfJRCT 4-5mL 1 M KI s^f Rffi ?>? t^Ja-WW 'sIMRt'ol iWO I aTaS*!? 5WR *07 5 - 
6 mL 6 M H 2 S0 4 CTR W <pW^ ?fes i 

H ; S0 4 "Wfl? *JTRfer wafes? WW fafen Mn(SO # ) ; W I MnlSOjb, KI 5P® Ij 
Pi y a <K? I 

MnO(OH): + 2H 3 S0 4 » Mn(S0 4 )a + 3H : 0 

MnlSOj); + 2K1 > K,S0 4 + MnS0 4 + L 

a ■■anoi if isgw «ffe ^irt ^*fT Srflns do 4® ^f^i's.'U i 

8. tfltf fatfl* 4j<ya aHUIlRfiW 0.025 M Na 2 S 2 0 } S^I ^HT SfaSt* ^3 DO >W ’tRwH ^5^531 1 

2Na : Si0 3 + Ij * Na 2 S 4 0„ + 2NaI. 

<0%^^ mg*L 1 ^TT ppin i 

» i.ilr.ff |Sff«t t.’®r-i tjlf^l (Biological/Biochemical Oxygen Dema nd, BOD) fl 

^us Ijjuamcvf Vffe® ©■rf^s Jspr <fW 'Wfaf^c^ ■'TW '®^T Ssw fenw^ SRI Otlsnaws 

siwisH ^?r i enfes caft f tf?raTC c i ■^Rtn^r taOTSROTsrr ^sr S'vff^ 

Plf^tfps i®^oT s 5|fe l ■'Tfes ^"^5 f<Gil'Sl'lC l iMT <SR vRtP^ff &R RMl^Wa ^*0 SJ«lle#3 #%C8fl?R 
7 . SfR-aWirfe ^sfeSR W%Tr ^T wi BOD 5RT SRSpf 4RT W Vfiw I wHSTT »IH»l*Rg ®ffe 

f BOD SR 6 mg.L' 1 . 41® C®f% ^a®f SfF® I ^IRfew « 'ffel ®®T fe*lW fenw <lfeBOD SR 

St-2 mg. L’ 1 SaST Sftes l 

| WHO Wfe® BOD 41? "STR 6 ppm 

g ^ _. . .. . _ ?)l4»C5l?yi __ ., _ 

+ Oo =~^ QOj + HiO 

8 
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33133 : *131 

5*1531 *ftf33 3S[313 BOD 43 3T3 6 mg.L -1 3*5® 531*13 53, if ■‘TTPm firf* f*&153 %*ff%* 'fiS13 < 1TO*f? $313 
3RHlft* PlHlI'Srt'ifl Bj3I 6 mg airsOSrM*! SUIIW I *11% 32(313 BOD 5* ppm 4*5* a(*l*f *35** 
4*%3 *ri'83T 313 | 5333 Sfgfa* 3J(3T3 2(f® 1000 g *1%* ®*rff* ?Sr3 ij35*3 i% 313Rlf3* 

1353R1533 TSfSTT «fc3Rf% 4%®53<5 *rf33T c f 6 mg. 

.'. 10,000,00 mg ’1’lPii® %*lf?® i 513 *J35*H % dRUift* fcuuwts ®3T 2(53 *3)3 0 2 4? afotH = 6 i 
3spT *f%* BOD 43 SIR 6. 2(1% 3R R 1 * *13 *1% 353T ©aft® ?5J3 >j35*3 f®3 <llHHlft® l<531®53< *137 

35®r *r *%br ecirra* ca? a?ant 3553 ppm 4 * 5 * a*ift* ir * 1 % 35313 bod 43 313 i 5*1531 

*(1% BOD 43 sir 35*1 Caf*T 4 *1% ^35*d 3141 *5*1 C3f“t I *133 *tliH5® C3f*f afivW ?®R 1J3® %*lR(® 
%t*53 ^35*3 USf3 31313(3* IsHUtWRfl 5RT C3f*l *lf33R ■4|f3K'StW<l 4531513 53 i *1313*1*153 

3^r *%f ftrfsr® *1%® BOD 43 aRvil 1 ! 100 - 200 ppm. f*¥ f*t93C% 4%« BOD 43 <#313 1000 - 
1200 ppm I BOD 43 3R 535* 51RT 313 *11%* £j?t^4 *(315513 **T>T <W,3f,fes 431 R13 **1>1 *35*1 if 
’'(%« 5*151 SfT^t *13 5355 31*53 31 I 4%® BOD 43 413 35*1 %E5 353 31%® gfff® qffltSM (DO) 43 
4(3313 *5*1 Jp! -3153 I ®53 5*1531 4% 3?pi<j BOD 43 3R ^ 4% K3533 3131153; 4f$®'«tC3 433*1 353 
31 1 *jfa® 41% S|fe %[53 %*rf^® fS13 431^43533 3TI*CB%1 aft?® 13C3|S;W3 ®RT 35®T fsr(45(13 
*%5^E33 4581SH 33, <% f3%T3 4*1(3® 3?4T%* if 41% BOD 341 353 415* I 

nof) 4%TC43 *0)4 %f% iPriHTiluiT or bltithrmit ul Oxygen Demand «r BOH jnalvs«j : 

43if® : 5*1531 4%3S[3t3 BOD %533 3R7 4% 35315* 2(353 20°C *T43T413 Oj 4114 3T3T *53 

if 4%® %4f?® 3JT*5l>f331 5131 r% 53t533 %3t^R (151133) afeUT 5 % 353 3B15R 33 | 

1. 35^ RSfr 353T 3TfK 3^33 3^ i 

3. 43sf& 3%TH |35^3 353T 50 mL 3lf%'i *nf*T %3 43 3C1T (i) I mL SP313P5 31SR3 (pH = 7.2) 

lii) I mL MgS0 4 533 (22.5 g.L~ ! ), (iii) 1 mL CaCL 533 (27.5 g.L'') 43? (iv) 1 mL FcCI 3 533 

(25 g.L -1 ) 5313 ^3 I 

®. 3Spr 3%^ 35 ^3 I r-fwWs 3% 3RT 0.1-1%. 53153® 43 3RI l - 5%, 3% Ijft® 3% 3RI 25 - 
100 % 3W 35 ^3 j 

8. 35R 3% 3531 3533 3151531 5 - 10 31^2(315 3R 31TO DO 43 3141 7 ppm 53 1 45* incubation 

353 I BOD 43 3R 3f3 DO 43 3HR3 5553 C3f3 33 '*53 dilution 3lft %3 31%* 3^[ 3RT 33 I 4 
53533 ^5*5* 3f3313%3 DO 3f?WT3*3133 I 353*3 4 DO 43 3RD,, 
tf. 3T#T R5<?* *^3*<l5<t> 4*f^ 3%JR spn^ |pK733 *15*11*113 3^T 3SC3 20°C *1*1313113 *fl5 

% 5353 53-331 33 1 -315 % *13 3SJ313 DO *3T 33 1 353 *3 4 DO 43 3R D ; - 

*. ^ *llf3 f353 g| 'SI^ *13 W 1 4* ^5*13 DO 43 *tf33W B, %fe *3 1 ^[33 3(?»(C* ?Hf*®C3*R 

*313 *13 DO *rf33T*T *3 I 353 *3 4 3J3 B 3 , 
c t. f3553 33T*?[5 e r3 313153T BOD 313 %f3 *3 t 
B OD. < D | -P i >-(B | -B ; ,,f m8L ., 

43153. p - 3T33* 3^313 R'lfTRJf *gT?*t, f = 3^31 *1% 3153 (H3fa® *1% 31^31® | 

*if^i5«* J Mfs^TI (Chemic al Oxygen Demand, COD) D 

3% 3531 tf3* 3311? f?5353 433 C3t3 4 *?3f3 j*Sft3* 3# %*lf^* 315*. 31533 {353RR 

3Jl*55f33T 3t R^#3 5H1 3=3 eJ 33 31 1 4«53! 3531 R353%1 31 ter? f<«H®3 3553137 33* *SrJ 1 ^ 3 * 
35% C3f& 3f33T c l %533 ®RI "lf®*ltflt 3113* 5333. *lf (3 *fBlf3313 *1554*1531? (K 2 Cr 2 0 T + H 2 S0 4 ) 313T 
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'SFrfirs toi ^ i djwua ^w$ h*ic<m wtto stfspm toi^ w ^r TOtw% 
toto^ to 3 i ^t *n%r -nprg ^ri^s IwitoeTOi « frotro ^htot ^sr c*r 

^t5 4fa®t3 ^uJifttiiM ^wiwB 35 ^ ^nwrs «f1% *^wr%t c^t wrfw toc^ C3 pfsro 
fl flf T TO ^ 1 ^ 1 ^lfH<T> ‘qS|raH btfem 3T COD Wf ^C?r I WR5f CTORf *T[fTO P?pT? COD 43 TO 
BOD 43 TO ^W C3f*T TO I ,p rtfTO #TO, ^TiJ *Jlft, f*fSR3ft ***|4<l *!#, i^lfl ^ 

tofs cod 43fiT *ui4|Ritjhi i cod 43fi> sifzm i ^ ^ngr tot? 4 to l^fe TOT 

to i *nfro ^ro Itoto (Tot s ficutw ^tni tjw c^rfs - •rtaro f^ftro tof 

WBT^ ^TOR (K 2 Cr 2 0 7 + H 2 S0 4 ) TOT 3ff33 ^Ttf&^ *TttTOTCsT WtfTO TOT TO I 4CTOT SHW 
§TOR fcj3C<N WTTO effiror TOT^ TOR WRT TORt% 0 2 3TOTO TO3 i feTOR TOT 0 t^TOTTO TORT 
ijTO^^FJCTO •sti^h/is 'TOT siculw^ TO ^rf^fCTO TTtfTOfW COD ^TO 31W i 

31*1UltH# ^fwtTO 5f1 TO COD *tftWR 41 (Procedure of Chemical O* ygen Demand or COD analysis) : 

i, fiJTO 3*pt ^RTO i 10 - 50 mL PTO 43# 250 mL 4fW[[*t JFTTS 3T3 I 
A- ^ *flfe OTIO - 20 mL 0> 1 M K 2 Cr 2 0 7 H.SO, ftfiPS 5TO, 1 g Ag 2 S0 4 ^ 1 g HgS0 4 TO 

TO i 4OTC3T Ag : S0 4 sWTO RwM TO 43t HgS0 4 ’C^ Cp^Bnt^ ^ TO^D TOTOTOTTO I 
O, ftHMW £fT3 6 33 j] 3TO ftffFW TO i 

[CH 2 01 + K : Cr 2 0 7 + H 2 S0 4 » K ? S0 4 + Cr 2 (SG 4 ) 3 + H : 0 + C0 2 

8. %5*T W ^fe i ftfero TOR^ K 2 Cr 2 0 7 C^ S - 10 C^fTOR (Ferroin) 

h 2 so 4 o i m csrra^r W »1 WW 1S!?.d3U TO I 

(h ftcb^l ^TRfW COD f^Ffc TO i 


fVi - V?) x M x 8 x 1000 ,_i 

COD= k J w mg L 

si)af}pT t v, « V 2 TO3FW blank ^T*K ^#^hr 'SIT' ! W OTKTO TO*f TO^r, X ^ifrTO 
1RT M = CTO TOt'R ^RTOTt I 

(CTO?H?^ (Ferroin) SW = 1485 g TO^-CTOR2#R + 0 695 g FeSQ 4 ,7H : 0 + 100 mL ^] 






s T 




I^^TO - i 

i, c^trt tffe Ssr towi TOmf^ finiww ^14 mg ^%stiro 

ssrm& i nrfro ^itit bod m ^fftro w ppm? 

cto^t ^nfiw bod ^ zoo ppm i £jf% We Cw 1m ?nrof^ 

^tnr®rwr sir ^f^pWOTi sjusrh? 

C^r 9ffl% jfy R COD -ii?r 1500 ppm i ^ sffe PflJlM Rctliar-JWl’IT 'Q RchIb?-* ^RTOf 
?TO RtyiW^l OT^J TO TO 'SfftKWU 2fC?lTiR? 

C4TWT •qnil'S firai'GrtCTFU « ^FTOT RtTORTR 10 mg 

TOT^f i ^ COD *tf?TTO ppm 4TO^f^f?T TO i 

croc^rr ^fifro ^ro PnSira 7^3 tobtR^ RnnwiTO 5 mg src?nTO i 

^ MllTO BOD 43 *rf3TO ppm 4TO4 f^MTI TO i 


1. 


fWl"TO?T 1 c tT® - i.oS : 

>. illTOH 3TOi#3 CTO 3^TT ^tfTO COD 125 mg L _1 43t BOD TO 145 mg L" 1 TO ^|T*f TO^TO - 

jp iflTO3 i&fefi?* ’W c kr ^rtrh to \ 

C3 C4TRT "TlfTO COD 43 TO BOD 3? Sp CTO? 


0 
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** l.^b r .^l gflf® q*R {Total dissol ved Solid, TDS) Q 

ffifeo f# fo? rh 455 ^ #5ic*r g%?® sitr w ftc*j5R5 5 wtr 4R5 S#ftr »rt^ ^t ctr« 
ft 1 # 051 to sit, orco it ## 5^55 0 j 5 c 5 fti on sot 51 r i #srto #)hh c§5 c#r«wi 5 rt 

Pb, Cd, As « Hg I tfltCTT^I'9 Ca'\ Mg 2 *, Na 1 , K 4 , PO/\ C)“, HCOf 'S SO.,’’ OO^K ^501 5TC5 I 
d] 55Mfl C5ftr 51515*1 «](;<] **1(44 «mj 05 #«*Pt5®3 55 551 #fb(® 1 5#'® COIR1 'Ilf'H 5 >j*( i u 

UJ*t (.iil®! Jl *^<^1 i<P 5j<s TTTSTTO I 

gj 5 isiTt*ifl # 5 co # 5 iwr 4 ofi> 50 ftcs rviri 5ri : 


dS^T (SlC«W ^t®T 


i. OT? (Pb) 

0 1 mg L” 1 

OJ1#5R (Cd) 

001 mg L-’ 


#5COft5J5R C5tW5515 


O. 51501ft (Hg) 

0*001 mg L ( 

8. -511^0 (As) 

0 05 mg L-‘ 


tds 5R #5 #50 55 55 1 §h> tds 5RT5 orn ## noifto otw fws 55 i srs? ##r 

515R5 SRI ## TDS 5R ^ffw 5IOT 3RlSr-T . OR WHO 45 fto tsqpftRf ^pnfl ## TDS 5R 
500 ppm 45 #50 5EO C5 #^ *fTR5 ORRT 1 OR Ot^ftoolRT OT# fo%5. #Sf fcwnRT#@“R 
{Deionization). ^S'5t05 a ft#to #®gi5*T sfellT 31515 OR #5tO $#(5 TDS 45 5 R WTRT 585 1 
ftR CO!5T©RTft? 4RP& W OR ## TDS 51510 f#3jT 05T 55 I 

5lft{T« ftsf fog #®RR#, C®RWM, OTTR 5T #0 <F1T 515RI #SJTR 5RT« 3TCO 1 455 

45# JJW14BJ 5TR R 5TR1 OC5T 4R5 55W 051 C5RTS gflr^s 331WIR5 mfSo #5H 

ft# 051 515 51 1 5T*fR*r«tw 2 pm (lIllidHftUlfl) 5 ^ %S5 ft#5 515155*1 C*JR RR 4 R 5 CO *J«IO 051 
515 51 1 #5R ®#?S 4 Wtf5 Ofo 3JWD5 55 ft 5J0I C5t& 5%fs oft* t*TI5H (TDS) I fail #55 
c^cat «^5TJ! TDS VICTIM 5RT 55 I ftfeif 5^5 5lft. 51# #5, 5®lfC*R 5lft5 51R5 COM TDS #51*1 


l K. Fawell. Water Research Centre. United Kingdom. 

TDS ^ ^JPTraf^ ^ft- Ca 2 *, Na\ Cu^, Cd“ + . Hg 2+ , Ni 24 , Co 3 *, Pb 24 . As 34 

$W#5 5151 wm S%« Wl^ 1 455 WRIR? Cl’. NO,'. P0/\ Br «' V «R*P#5 

W513TR gft^O OtRT '3J^O*ff5f^’ , f 5T C0!0t¥®10 5% 00515 #510 5#15 5UO 1 

'Sl*ll5® C5tRT5 OWORTR 5RJ Pb’ + , Cd :+ , As 3 * « Hg’* ^5 C5tW5 WF1R 1 

TDS 45 2f5H ^ ftfeS f#10f55T515 5# #5C“IT*R 01551515 5ST. fft.W 515^0 fl#rr*R05 
W, 5# ftRRelR ®cg5R15T I Scoxtoia TDS #505 5TOR1 *flft M|51ei]5»a 1R ljft® ^5 1 

TDS #51155 *f5.et«15lfe 5!^ #5lffOf #5fT' s 1 c r ftr5lM5 5151RI #55 015*if#r # 5 # 5 f #515 051 
5T ##5 ft 11^1" =115155 §#fo ft#5 OR | #5l|l«l 5M55EI5 #5#51RS 3(51# TDS 4 5i ,J fraR5 
^4 £551 5TR l 4^ ^D35 #JC5T 55P# #51^101 f5§15 TC® #5lft«T 'S TDS 45 5R 5TS51 5RT 1 %R 
ftfUOStl 5T C# 4*11015 ®R5 5# *(|Rm '3tb514T5 TDS 5TEO ftf515 45 #5T5 ®5H ll 40a l R ft# «P5T 
55 I »n><d«l« TDS 51R5 515J ## Rftr 55 55 1 450RT #5 pH 5R<S # 5 f ®0 55 1 *fl% SiR? TDS 
515 R55 500 ppm 45 5WT 5TOT ®fFe fto 40?«TR ftfRT 5ll # f fO® T R 515^0 ## TDS 510'S 40 ft 
ftf# ^515 5Rlt 5101 Sf&O 1 4 t(5T COR 05fTR 1500 ppm 45 S’fR' 55 1 
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*Ttf% TDS I 

i, firtfl? : tofjw c^miPh Rm}m *rtw to i to « Sgwnw* <h^h 
*ifc TDS TO ^3 *TT wr CTO'S TOft ¥ro tot WF I 

*|f®5| : ^ifer* v5R®T fic^G°i*R 4*M 5%^® TDS ^?T ^iRhK ^TC^fS TOt TOT i r> IT ,s n^ c t 

sffero tojwt® *nfiw ntf^s - toc^t tds i 

£). (Deionization} : fe^rBFTf^WFTO SjtlJRH ’TOfC*} ^I'fpR?® ij?t^ 

TO^ITOTTO %*R Pb 2 *, Cd 2 "\ Hg 2 \ As 3+ TO^RRsnjS TORTO C^TO CT\ C0 3 2 ' « 

sOf- to® *tf%ror ^^rnifiiw ^?r i ^ rsifec"® ^iRt^ toto* s ^wro* v&f^iw tot st<iit\« tot 

^ i TOH FtflM^tfl *ftfT '3 TO^W ^tT^ ^fe^TO 0 TOf^F^ utV^lw 

£RlfTO ^c?r | wffl jp fT^r to® a?l^ TOTO^ TOWfw ^ i 

8 . fTO>R : ^l^T fTO>TC£?r ^TT^jW TOR TOW TDS "S TOTRT PRPS* ® 4 TTTO 3 ^ 5 . TOPTffTO ^T I 

<t. 'ari^m : *nfro tmi*s tort ^r ^iferi *t% to Ito w w w ; *nf* *nfr 

WTTO i f%^TDS gTORPnj^ ^1?<Pf TO^STTW I 



fZftqtitf ^ (Industrial Wastes & Water Pollution) 


, srrf&, ^tfPr ^t i? ffirc4*fc^ c*tc*toi?tw # «r? o®ftt oic^ <prf ^c?j l |TO' i f*t?r 

w *n*p « totrt s#r ^ ^fi tour anftaft toto to cws i fat ^®TO fas 

^ w*r wc^r c*fw i ^fett^s sifafr** c*r ^tfirro tof to 4 fesr»tc« sfrcs 

i^vihR^ *$5 TOI^, CTO ®.f^C?J J PTC^ W "TOM (TF'STTBT W«T C# I C^tf5 C^lf^ WtU< 

«tt%* f%^RTOT ^H?W K 5 ^ ^arwTfro TOH¥ *|fw CO, C0 2 , S0 2 , N0 2l HC1 ^ilf^r 

^tJPT 1 TO^lfW TO?F ?PTT#^ #fFC^ CWTT 

?m to to® i ^=tpw 

w€ # TO ^fer? TTCT ^ 

TO ^Hl^uJfiifllt.^ I ^TsTO* ^TOR 
tot i£l^ 5RTP I 'S mw 

^f% f^ffT '^C^s 

c^tc^rt »fc^ c# i 

ipflpnft r^TO^rro fwr 
TOm l ^rtTO*f ^R<3C?R ^WTTl CPNT TO 
TO^lOfCH TOST 40 «Ft ntPr ^ TOF 

TOT I SFf^fS TOJT& '3. f% 

^SPiT/^PTt P'fJftsi ?^frTO^ C^J" TOT J? ff^C*rf^ *TT OC.^? *nft TOT C^TOT ^TPOT C^PT i 

c^rr to firtW^r tort i iso frr, TOirmc® 25 Ssr, btor^ no fcr totto ^ wr ^rrosJ 
^m, wfr ^ TOftroro (rptt to i ^3? wr Wr ^ erjfw arro 

■@^?f fipr Tf^T ^?r r<Rl>9 ^jC5f ! iT^aBJOTt 1 Tff^' iiTO fTO^ TOW W (TT^ITW C^ITO ®m=i®t 

g%Cr ^T ‘Srei6r £Tf%^ C# f 



fM Vb^i : FwrtT 
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: fq«l« ’BT 

rpt n?s?? mn mm ms ^ *t# '^‘wtr f nw ttfa&omr? atm ms. pwc^? ?m. sit? fan, sfa^ 
si QhTOra 1 % t SjSjB ?r cBmf?, m?r? wim, fwmmt wtf?, t<ria?mn pjiH?. csn fan, wpmSt 
S?m?n pnrmm. Hmjfsp arm's !Sb% ww, £?? f*r?r. < i Rj< i cttst si?>. ?? ferns 'nttm ctft ?? 
afc?^ fer tSfmJ i ^ fersmt? ^fftrerrert ?fsnm? ©ft? crafts. ana fof ?^f catP marm 5tns 
Ssfljf TSfr IWW 3PT CPtm *IT WIPTsIt? a^t? ?TW n?t?m ?11?Tt I Caltmm feWit.-* $1©’!*!? 

mfes csrercst ?t? i sam sit? Ipt ?is? nsr- slsfe* 5000 - 6000 m ; ?sfr fafe 

ntpr $ 1 Br T f T?Ttn? bTHtyfl ?>T?maT 5 tS $fyn»l< ntfe® fen SltP i &N®ls Cf?T $P?T, tma, 

<i?$is f?fsg ftw c^fannn iin? faint? aft? 20.000 c^fs? ?sft n?p# ♦Ac* Jim mfer mw 
fen Tim 1 e^ara cfeil?? Inpjs ■ws ?ts?j? ?mitnt c?n aasi ? 5 ??? Pftn c«R 3 t ifs’i*i an ^ aratt 1 

$fy n » i ? mfes atfsdOT 650 ppm ai 3 n? nfears 5 f<?f$ asfisn Smmt?? mam m? 1 f?f%t f“W 

?t$irj<l ?[%sf5fT? ml? Jina <tmfa <3 <MW1 ?t5? fett?? atST OTT n?T^ I Jit? 5 *1# ?«K *1 <5? 

snntn <af6 (?*(['# 4 wit 4 fern 

arft? £f5m# a ii mfe Sit? maf?$f Ptti?? 2013 n??P? %’S? n?t&t3 tfa® Jof& STtmt Slfel arcan ?*t? i 
st l lfe l ti t>w? ?. | MjSt4iM ? ■«?«!? <tn i 1? TP ?PTRr snrntamonfn, ?? TP ttniwfel? fel?ia ?^t, ©? 

t®W*CT4 CMWlfi*| l 

w n?t?? Stg?*[^1 rent U^i&st m? 5 Ts 5? i ait ^5?p ?fl?r i >5 45)c* ^ w*r ^ wt 5 c? ^ra*r 
aifa i -a aria stit- w «nl?r.<s fen 'arm f?f^ *rac?? fn?r fe=5« ?P#f? 

^npH i ?#f fesr? <i jc# nT-sar ?hr i nrw >ats fea 5W% 5? : 

nr fljt-fe? ^ipas fnw? iw anr? ?cGct 1 4i Pnsr? a^iw? wi np® ®cks sit? fnt i sit? 
fe?r <f?$s fafsg ??, 4if5fs. a srtpt fens amrafes tninit*<<i ?(*f 4jpr mfes fen nr? i 
safest. nr#f , ^i? msiap? spurn afsflrs sit? fen? ?W&? asram arar 4*1141? wt' 3 ’ mfer 
nr®r arssi i * r ^ ^5,,, ? ma ^?rn, mfe ?rn? :?a a?w. 

tfsawi tfew, t?W e ?n a[s >a *ifi*i* ftcnw n^niaw'i? anroiHpst nr® sens i «a na n^l? 

mfe® at? c®r ?>nt cm? »*i« srtpt® ?pt ®C9 m i nfatnw??? ntr^lnp anfe m?5Rr ®am*s ^na n^t? 
mfen mp? t 9 )^^ psf cswr w? *i? ?ot caaaj ■(?!« mfe® at? nftim*R i>iP?T^t? mfe aifer pfUicsit 
??r i pa^ftsn^T! ^fa pc? Pint® sn nr® ?s?c? entra ®p]t 'acnsFt!! 

^taia n?? 4 ia? sa nT’^arlf awwc® ar? 75 It ®# fn?r Pi?m?t afefes <c?t^ 1 41? ac?r 3 16 esn 
enrantma, 1 2 16 cSnifa, 4 16 cswi esn panpr. 9 16 ?nn® pt, 3 16 ?r?R viiSfa, 2 16 ?® main anitl?, 1 
16 fesp^ wtf?, 3 16 ?? aptf?. 2 f6 pptjPifera ^nsfir, 1 16 t-m® p??pt fe*i?«K? Scr?wnT 1 
becalm enm? fan. s«f*ffn c?*r fan, nc«aia tsp a tsferr m? pptri. ?ra?fc® £ 4 > 1 a®n® pa?*r?pT 5 
nc® Stitt "sttri >iiw 4 > fn?r ttf?6 1 S%fn® fn?r ttfa^stan? c?fn? smt a#t? ^tar 
®?fe£ 1 tan? few? fer ?r®T? tn? ftppr ?# 1 ? mf? 1 ctarca? fSi? fewtnrf? 

'ftat afsHr® i Ji 4 >i?ni"i trs wtnrf?® esn ?ii?t mfet Snfwsm 4 )*p 6 i ^16 ®c? 1 ?*m 

mfep »?n pc? ?r, nifet nrsif?? ?t"f 1 ©?w? c?t?. ntfe® fefeep a51«'® ?c« ?t?t ^16 41 ?? ®ns? 
ai^t *3 Sfe?? maamrcn ar^f??i? ,3 jf6 ?*t? taw? lan^ ©w csrcn 1 tSfis! 4>r??wi? fe*r© s?n nh, s 
©?«i CH 4 pf*f^t mfes Jim fen a it 4 - . ammt m? aaamar tc® ?nj snaam fsinma. ampf ?? 5 
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*1 RRF7R 

■afro, to? v=hwG ^ *tt%® frW'G 

RW ^RWRR e^t ^ c ftp^t R^k 'ij^r I 

^ c f^t c*tto fror ® c$w ks^ wr to 

n&STFf aifefRw fe*TM 10-12 faPf*W W fWl£ R3?7 
TOfij^t +3\r6 wf& isot *rcy i fw? giRvJT ^ k*fe 
^3RR^ ^RT. ®5TlfiR, ^jlC^ll*M, ftfsg SSR 

^f^rs^nj? ^Trok TOff# - *rSk *nkr® ntk 

t cwrt tor to?hs *Ri ^ *imim* 

CWf TOT Rk^k 'TTfsr 0^ TOS EtsHOT c^rk 
PrasRi toti tort i EfsnwR ^nkswn ^ait-o 
fSPTprr i to faro ^r® *nfat Tf^r *3ra i 
^ffXR WE 1%r=T, >T1C^^ RsTt^ fas?, RT^W'T «HmET 'RaP’Rfk Rfe'J kRPTO TR^5\ TO=T R^fi 
■e toto p f T focg 4PT ^rrkR rto rTjR , tot^ ^3k ^‘rfa -ar^f^ sne^rt stsrr c^r 

%TO k^ c f i]f*1TO ^TTfe RRW i $lE$IWtt kffe ftSWITS W W C®®f WWTFT TORT **%a 

*f^R £flR^feR* ^ ■SR.^TT £fSF^ STi'if?^i ^sp^f^RT i #ifjVR3|ltj RlWfR TORRR f*[$T <2r\ s WIRT 

rstt OTH TOW $i*tHR *nk trfekTrr kro i 

TTtTORR® gf fef F T-l £H7f 25 5*r f*lgH$^ *fk<H^!*J iUTt J? TCW OTWP*fT7^R pSk*l1 ^TT? TOTOf TO^T 
NHi i^RX TO^T CH_l <TOR ilW* ^TfTO> TOITO^STFJ rfwz TOR ^RT? CRfTO f*f ^T TO^rfiTTR TOr 
To *fkTOT Sjfefik SIR | o tk TO TORff Ri*WT ^?lc* £T?1 if R^k *nkw kTO TOR l ’^T^l 5 zT$& RT? 
^rrtto ir^rr ^nk<r 1 kr^rdk rs s s ^r-i-O ^f?k w& 

i 

LftTR f% <C^R RT5TRJ ’fflrff® <fffc2T ^TRRT ^Tim 1 t05|Gl5«i. ^Tt". w^ ^R^T, #1^?^ 

c^ m ^nf^ w t^Hr, ot^t f*w, Sr 4 * Pw, s ^r 

otc 5^ ^ ^R i k^?r«FrT w?r*\ wrt r f*r totto^ i 

w fa»ft j >g f*wiR ^tifsr wr tttor iRf»t ^rfr sf%16 fr? '55PcU ^?nk?r ffit^ fir® 

tot £fc?n^ i srf%HR c^pct ^ft ^5 ^tfesrRrr ^if?R*f ^15^ 

srorr^T | 

1 % ^fTWT $ f%^lfew<l 4 ImRk»«IW? kro TOUs R, ^fft Ji^voTwfW^ 3ffe 

TOR ^ TOR^TTT c r5fT "^SITT ^f5® i ^3 T^ITO f*RTO 5TTO *©TC*T TOT W^fT^fl#^ 

WWr^TW? TOJ RiT i 


^tUt^ ! 28-6-2016 ®Tf?W trf^FT C^TO ^WT *T^ TOC3R WT 

(TfftTO ?R f 2050 3TR TOTW %^T lt f®TOT tfTTJ — Ho ®T^f CTO 5 ^TTO R^TTO I ^ 

PPM ^TT k^CTO TOR f%*TCTO ^1%T C^!£« WTT ^i^ii'3 

^ i %^r (tp*^ f% TOw ^irom *nfic!i wito (To aj«iaifll« TOc^n (?t®to to 

^t ^ \ smiR ^iferow « isft s^jm ^fKwrr^Ti^fH^ri 


m 


WR TOW : m cTOfwr ^RT ^TRT^ ^TOT ^rr* RRt TORT TOCTO TOR ^5F PfTOC*R 
OSfT® ts^fMK I C^fR? ^TOTWR OT3f ^f?TCTO TOR fta1«W< TOT Osrl'^W ftHT 



fbfl ■ &4<r\ k^<ls4l 
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c&^ 


pw : %ifer “fa 


v, 


9 ltfo yidfl <pM ^yiqiH q 3fa<Ptn (Causes of Water Pollution & its Preventiol 
► >• i.^cQ \ ^flt=r 'qifcK. (Causes of Water Pollution) 


c. -a w rti >T«frw3 qrft-T ^n<r #^r i qrfr arnistRi qftant «g *nfsRr srsrc -"jin toi ^ ^srtrt 

■ailllfao Bqurl'l^w 5TiT4?n? TO! »l3lM4 : ST #^ ^TfSIT ^FStTS <!W5 «fopf 3K*' ; faro *nfa? pH 

TO 7 ipto pH tot 6,5 csfw 8.5 ^1w i $ *f#w ^ ^ons^l?! faro? ^ttwh t 

■^fero froi to *r# i £fc¥fs?%r ©tors *iiRr,® toh era 

e^Pr *fftro ja^l'M ^nro r i cw Ca snn^t? ©tor fcf *nfrc® 

i£t?T 200 ppm ^iTO STT 'ilf& *»W TOP^f fec^ca f&fe® TO 1 *1# fafejf TO=f ^T*3TOiR 

<rr?r Pnsr w^r^rRf, c^t Pteto^. ?£| 1 Rtto^ 3 £sr%a 'sjwsfs, a-Rc'^M, 

^fisi, totto. TOfw top^ Itorsto *# i TWcGfaiFf, srsfe 

ifl^beuM <nfr ^ftro nrfes fror *rrfros wfr® can© 

cto^rt 80 '■mro to ^Rf® *r# ^ 


^-p^y ^<3 <pq Jjsrq £*?3f| ROCS ^ S Sff^fe^ fafesj 1 ©$?T TO& 9 flRr WTO l ^ fwC? ’q | r ,=1 1 &*it *£?! 7FPP 

(*} ^T : ^KffgBf^r C^r I il^fM ©*PR%?T <M^5 pR3T*T ffTO *TT TjOT'G 

PT?TTOTOT ?U5 ftw ^T ^ WTO? ^ ^ TO?TOT Wf F^f 

i fapro tot ^riwiftin ^ TOW^tft ^?rFr®FTT fero ^ifim 

-3 ^ wttto; *rap# c^r ^?r i ^ %ir ^ toto** jjf^ro ^ w 

^T^T? <i>5i! i5 ^\f^5 ‘G ^fil^o fe*f *fjfy<.<£ i : SlRrt 

^ph#r! ^ nr%® frw fe ^ ^ tot^ fil^<jft&aj<i ^fe ^ aiw 


W?m ®%lf, Q -5RTO £Fl%Pf^ #t^r 
f^ 5 ^ ^ i ijf ^*f£^ ew 7 :*^ f<fK5sj 

^TT#t^, ^i«iw ^ ■air wrftr^ f*K&$ TOT 

(7T $\m< nfsr ^ mvs wr ^nt i 

^ Rrw to ^'5 fair 

' p nfa^ £fi^®r i omi ^ni ^RRstt*T 3 
arRrf^r f'i^<M^^rTHi *h?i ^r Sica e^csr i 

f*T 5 f f^fe ajtsfjf Hg. Pb Cd, As, Cr ^T? ^i 1 ca i 
TOT^F ^fa<N ^ C^-WWTfewTi, 
fWT^T TO^TT 1 ^^, '-Slg fafe^ 

a€?j w w *#r DO ^T^T BOD f<f®rf®1ca 

(ftaj f 



(fezr : Rnr^iw toi tot ^tlPi 


27-08-2016 ’®Tfe 5 RT ^s^fT C^?fC^ Wf*TT ara RRi'aitSPia i8f& ^RMHIn SofSc® 

l^wnr cTOTrr tot <?f$ 1 50 ®©^ caror ^tfircTOTOra (T^Rt) 1 TOf& totobt erw j? f^ra if r 

(?c^ 1 istisficws IctSkS® (c^Pt^^) fe^r ’5naj w ’sftjT to 1 ^ r^oo '5^t : a^i ^^ta - 

t ^rfrofffro tot^ ^ top 5 # *r%c^ Pra ore*! i Series ^erot ^^tottt 


5 
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rpt srfe&r m ?u i dfij ^m?pt ^ifyjsr aifi&'H ^r^rr^rRJf:* 

^Igpr ^T*R ^3JT ^IpT j fe feilf& ^TOT tjfW' ^I*T rtr *I^DS ^PT PFP! l ^TeriWf to w ^ 

^wc a «rr^r t« (Wnfaum ^RTOTr §fw ^ 1 

CSRT? *r®TT*T ^*T£5?E7m £ffofa\4 ^ W W^TRT f ^f& ^RRR C^R^faf.^T PR W W ^ ^ W* 

fem*r ?R?T I «tf (gfij C*TO WWU T]fe5 ^JlPJlfaill RR « OTJHT «fifw 3^7 4<nE*ta ^rNTPT CWT 31T I 
^prc§ ott^ i ■$$> $5 *rtc*r fe i ft? ^tror ^t-e^T^ pM^iSfa** i&n* p*w 
^ nr^TFR loISc®? (Rt f%SPR C^TpTF WT i 

Rtw^r ^srt^r g fiiftsiM t^r ^iS^il) fa^^rstRT’spri ■i’Fwj sfto h^rto 

I *rf%C^!TO £RR ^ ^P!£^ Sc® ?? I 3 «iiVs ^ErtfWS 3RT RStT 

^t?rwmtH (tfSfn) ir*tpR Pr%^$ : wc® ^ i ™£>*ipr ottrt ^pt j? rf?rc/m^ fa*rfsr cro 

fFr^T wr PVfP R C^M # ^1W RTG ''fftw’f stHI'C® 3? l & f&V& 3PT *ifijwf '5jf*R$3 

^snS'Q ^PI I ^H PR 1 ^PIRT '^RR? *R "T^ ^uft *«(“<% PR'® retire, 3t>T PtFb^s *,0® TOP^ sms f^FpT 
^ffifpPF W5*fi3J 1 *t^ R R^PF *i^ , s* ) *®f ^j^irSi 'iPc^f *nPi*pC$ ^ST^R, 

l#siTR *S C^f "TOT ( 


(^) : t-^CSfl? *T*TR ^1^ *rfe C^r^PTT l 

.i3^R ^3 £pj%w (R iCCfe <R 

?-w 1 s^ m ^sn^r? 

^TPR TrR&Gt^fT CW PT'Q¥1 I %*R 

^ c5W%*R, ^Tir^l ^r**l315M, 'RKi^.n 
f*r«pR cto*tt, ^nr=T^r cwm ^ ^ 

RTORT ^rui ^p4^$PTT OTTO I i]>R ^TOH ^mifw 

'^K^ e T > T e 1 ^Tsf^ 1 ® PT^ <P3£$ I 

tPPfCaf^^l RR^t w^rrp? t^rapn^R ^f 

1 ?c=1<#^ ^RT profit Tnp PR 1 

R5TTT, 2R « RIFFT^ OTT tJPR RCT ^T CWlt'© 

sfprfWPR >6 l fiiO% ^TOH £ff% f^oWF srfef*R« s <pf*^3vi^ PTSTO^R, 

CijPlfe^ M, ii|TO^fe“RR, PfRR (Prf*R 4 fefsfe C^fRR, 

f5S? ^n^&, caffes otts ^c?r^ ^s^wt RrssU jn^pe*^ Irf 

^r <^ 1 ij^ 1 ? [ ? WTPR RT CTO? OT^WT t“Pl ^3TTR ^ ^5 ^TPR 4 fl T e fjf6^ TOtS ^T? ^T 
OTsprrit ^cir <3rir i ^ , ?nw (pbi, ^sftRR (Cd). OTf^RR fCrj. I^cw 

(Nil* iHgl. (As) 4? fro^P «lfr ?Tf 1 'it ^RRTTOR ^IRTT #SPT 



<r 

o 





,J 5Uf '^JT' ! W«TW (fej i.^o.^,) t 

^731 W, ^TS^nWCT a r ifti-< EflU (f 1 ^’ 'Bif ^«Rl 5(.W , *!fe^ 1I !5 w< J15R 

sfmrft j^ssRvsi *Ht?r, *i^ s rTCW : f. ■« fa-MtSl^f-*? -aa ^rwft'Kra ^r ?<r*t c*iwi 

*l ft* 1 ^CT f C3? I w»)it<wft 'U^*(T afeiH JI^»IIM«)W^ aiW t^HfMiW '3t^i"'?'.w*IH (?. 


| *S5T, fe, «) a? w c«n^ cw w ®5 c^rc^s? i ?^w ftrera-B-^sfr '^eI^ && 1 wr?r 

cBrnfe* ^ {^rw 5 s »tm ‘to wrt w®bt f*nr c«fc« i srw <to ?Twra Bs ?-w ?®% «u» 1 

^ Hi 4 ^ii^t>i<i 4 >aTtCTif^w*r*ra (ft. t. <s*. ■a.) 7 a aft^ 
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3OT1OTM 03. C^ T?R RRT 33 i ^33 RtRR 3H *lo4Rf oo ^T *pT<f 3R3R (Rrxfew) 

WT 33\ <ilf<w?f C*FM CR'OT T 3?T C3 (W Wlf^Rt CRj^fCR i ^UR^RR^TR £|Mh?Ji<i RTC3 er%v& Rt“R 
W iSl 3RfT*RBr SffeE ORRSR 6 f*TE SlftoWf RT OSfplt f^fitRTRT OT XC^Ibb *3#3 

™ i ^rr ftfag 1 <pfiK piRPti crh crrr wirh, fesfRR rrrtj. weir, *rferaw t 
*#ctiw3 rwt, -H'Srivow f^n^r, sfFi<ift^, r%¥ « <^rfe criwr Rift TOt rsr <mcm 
jSf^Of <p fRMREiRT i 

^*nniw cr^t c*m< crm Raw t-w *jtcw <^tcrt f? RR^mr rt *riwiiiwi cr$ i ^ttrir 
S vllw r^fq R^fr cwrt RTR-Rtftf CR3 rt i, 'nn*iitnd ^-rc^tr wr®f rtr^^irt ftfw 
rt cntR ^orr f>R^r w^i^f ^ mIrcrmr ^srt ri^icr i sifeRRR 3H 

cRft£ w <t *$m*\ ^rcsr r st^rcrir ^fot othr rw ^i^r ^ r^? crcr* crcr 3 
C^ICHl <y$m C*WR ^ R^R R! to RTCRRS W% R33 ri® sff^ 3 R^R RR *fR RT^R ^©TR <pPm31?t<i rt 
cwKisto w *\T«v*\ ?m% i crmr rt-jcrr ifaRviiflin rtr rt^ir rrrft *jhcrr mtot mo$($ i ^ 
ft^rf*f fRERTtRR smr cwfttr^f ^-rrj RiRafr ^rwfr^r i to ^ *o <w< $- 

r^fi iq srfe^i ^ttoj r^r rw cm rsircw i *j%R*r if^wiH 'Q wt isrtFf? ^ wf 

t5PH^ir ’Sri t<Ff^r ?.^r sri ^tetrt ^ \ ^Sf%¥i, 

#*mr « ftTR t- w <j<i^iwii *Rr ^ifBw ^ito cro OTWt ^ i wr^, « jifew 5^*^ 

^c?r ct^tt i <?)”•! I tncH confix? ^?rt rt i 

i£irr t-R#F ttwtit iiRfR rEr* 'S ^ ^H%RFrr sr c twR ri^tcr rr^t r fRCR 

«fwca ^PF WR?: i£7^m %RR CWt fRR t£]^ C^Rt RRR tRt l RRRPt t-W- SIRR 
RRRW|ft!Rl« ^"3 RR^RT ^¥=T RRR^ ^5^5RWT I 

?-3OT3 1w J9 f^tRrtWt <?RT?r SRT ?RT Wtf^OT? (R^T ^PfCf16® RtfT I R?T5ff&3 

%R ^IC^, 2012 RRT >fi^[i<5^ 50 ftrf®T5R ^T ?-<i'Sfj l ’ITRT ^fll3 10 fsrf^T?R 3H 

' e lf%^lH ’SFWfPtg 295 kg; 8tR3 11 A ^*T, RRf^ff ^TR 5 kg sttflfr 7 P 5 ft%?R ' s rWlf®Tg 37,5 kg ( 

s£l3 ^1^ < jftffk^ <PKPi<Pllt filC'SJC^ siWifas 7 kg ^3 ^1 :? T^T CTC? I ^prrfft WKTRR 

^R#n m n f x^tot Rft i 

. - .. ., — -■ - - ^ - — — — — - — .. > 

ttfi^ ■jsfw nrf^mx ^ 14-12-2013 sifisww c^pf wht^r, ^ht 

SJJR OOJX Pb, Hg, Cd, As. Cr ^ <^UH i ^FIWRRR 3R, ^JRt 

tq?® Pi'aiffltS f5fe ^PiUw 3 kg Pb ' B nE3 I fe?T ^ ^FRRT |3 ^JT 

^1 ? RT illlSt'S t.*R*i ffW ft^ll'S 1 ^ ^T5R? ^ST® ■Q ^tfPrca ^feR " B ff^R ir tR 

i c t $i 9 R wnfr ^ ^Hw 31 f^iRiT^t ilwt 33 if nsn' i( r sjw ' s hr 1 ^if& 

Irc^r t^TT | 

xtcoR w^t's ^nrn?R ^r?R wntR ^rr fexc jp rT^5R 3R - w 

05 tf5v C 1 *^ C^^JIR 5 W^TRR 'TOTRT ^1 1 f^f ^oTR «il?-l 

^T ^ic^l'si 3T*f CTWfx i 

RptWOT (Tf^T 3R ^«-i<fj<l^l<l 3T ''TIT ^Rft ^XI OTR CRM °n^rRRT 

^3 feg WMO 3T Wl^<P XR^R R^T i i£lf»f3T « CR^f^SMT RRRR^ 'RCRR s l«<) 

3fFRS r ^ R^RCR «?TTO *#R*m ^ t=RR%T I 


Unfiled Notes Page 107 




(«) G SfalOET ^T TOT *nfa?T ^*1 I ^Tf3f WTTO 

TJSTR ^T fror 'Q TO^T ^BFT 

ftcro Iro ^nfro^fc®' to i cTO 

top^tt *nft, TO*n^Tt*R ^ wc^ rite *rrfa 
nfe*r?r *i fa mgr *nf%* ^HiHi err^te ^rspi 

srrofa H^tC'* fro fe*r i ritetef ^ffte 
^T <TO^RT *$V$ <5 ^wTlil 3^ ^n*T ^FTOfa 
wI^tcst f*ft?r fe*r *ftf^r ^*1 ^ffrR (fe$ i.so.o) i 
nf3i*nr srsnr w tor « 

RjBldOSr^ *mww ?TPTRf^ ^Tl^RlS ^ttfaw” 

^ff^s to tojto wf*t *nf^ ^ ^rTO i ftiJi^ter'S TO 

£JTO l jW %RR TO 1 ^ C*PR WTOt?*T C3-#5R *lMt*HC*i£ TOt fa^BF ^T ft*TO CTO 

C*illNb*ll*l JJftMft ttTOl? ^TH *TO l *f&^T ^ ^fTf^F ^PT TO , #R ?TO*R 6 

C*FTO ^ts TOT l C*T TOttf *flR ^ € ^StCTO C5.W fifi^sl TO TO I S^ f & ^falterwn ^iRralC 0 ^ 

uiaN«ft >TO *n3» i SftF to '3ftfrc®rras toto sjfSRrr ^r i wr o^ ^Nw« ^ 

TOI'sM^fM TO TO I Jp f#tf5 DO TO °ffaTO TO TO 1 

^TOH 1WT3 R ftPTO fiitTO TOWi> C#f^ *MWi? ’TO*, PO* 1 " *nf^® Ca“ + <3 Mg 2+ 

^stt^r 'jtw ^ ^c?r jr%t i & ^r^r mw Sfe ^r to^TO' tot ^irh, 

\Sfafli3 ^t5 *Wj , TOT ^Bm 0 2 TO ^iRhicTO vTO I <R ^ficT® OT=TT wl-IOT 

H TO^ g^t^S 1 ^3TO W ^TW <J^^fai ^7 ^tlfiC'* O; 1t ritfe 

C*f^fT C^tU sslc^ ^,Sc5ifa t c ,( p*R <SC°i I 

5 )^ t ^|< 1 i^&T ^?5 ^ ^Prt^ 1 a ^ CtHQ^ ntl^ ^r^r;.b=R (DO) dl? 

fafesf ^HP5 W RgjI^ ^ I 'QVf froi^pr (Biodegradation) sjfeSTT Wf W I 4 
a ifofflf C, H, N* P OfPT BfrfTO TO sfTO Wflft* C^K TO ^ ^TTO ’ifaw ^ 1 $ fiwlw 
^ilfit'O 'Olfalt'BTt'lfl lSI'^ | 

fafej Qfi$ t \5T^1?TOT, TOTOPT ^ TO^f ^T¥ {3PT#WI To ®PHTO fTO ftl*F ' i 1lR* 

^ ^5 1 ^ *nft <H30? t wr «i, wf^r, S'©!# cwrf to i 

(8) ^rfw TO^TO ^,TO^ ' v 3 ^TORF ^RT fafes( TOIlfW TO <5 

<j^^< -^t ^ 1 c^fro c*k^ ’TO 'S 5!T3*m*rs ^' p f^ ' 3 rsni ^ ^(S^ TOinr Efrro wt *rr i 
^T ^RT TOC^f Srftc^ ajWPIf * ^Rd^R ^TTOfa^ ^TOR ^T ^TOHT W^llTO fTOf fTO 
1 froR TO l^cn ^TE^ N H 3 3 CO : TO f 

NH^-CO-NH; + H : Q » 2 NH, + C0 2 

NH^ wffi?r g^d? 1 CT 1 flWPf TO^lBfel TOt srfro TO hno 3 ^ 1 ^ I^TT TO s^frc 

<p ifa c n5 T t ^few ^ s-mto cro^ to i fei* ^fetw t^fwr to 

<j^^ f c<^ tot * nlHc& c^ to 1 jp rtfer fewf c^rorsrc^t 

^ TO^r TOt ^ *FT?{S^ CTO TO ( TOT Jp ftfe^ E r^? I 
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io ° *131 

(e) cot ^*r = ^rrar sffe w £frrr 25 ftftra? ?m<OT fMft c®c=w w? ?t? sjiw , 4 
-fferM? 85f& ^ ftft* 5Wt *nftw fat? ?r? , ftfe=j ijTfa?? ?n?OTa spiftwifw « cm 

^tf^-iiOTftCTigfcwffTTr ioftfty?CTS^^ c^g?i^i flHi 

09-12-20 14 ^ ^T%5[ C51? <f ?T }Q fafttS ■aprs-qtis *HWr ?^T5 « 51? <t? 3J3ffit **8 ft?I? W^^aSsT 
frrera JTTSwPf *3 t? -Hot rnt tot 5Tdr ?refar ^rafe ($t5h i «ht c?ot tmffl t?iwww -a* 51? arts 
^ om '■Kku ?t? cm ?%? *inp, ^???ot? eoo ?<f ftwufiiBia? 5fw <a*iw ^ra i ?faor *r?r c 5 ot? 
^«rw ’JftfNt ?^5? wjlntsira, i^aqws 'iftfolwu « 5W8T«ft? TOTOW ’Wfe ?? i nf5?H>4> 851? cwi 
fifttmi/ft SfrfttqfSwjst S5? i fafas ?#t, ?1? « ^■viaiwa Waraca* «nf=RT ■illM^ ij?«f ?ffi i ?$? *flft? c®5? 

*i«« fw, m ctht, ^?r ■Hy p*? ftfcg ^rersnf wr?or?Rrt »fl%c««rw<ifS?r^iFw^m»i9-*n^ 

« WTOT1? fl*ra 41? nKwiiiUr prfeTPP 851? 8pp* i ftt*l?5T? 8lfSfOT? ®8? ‘faftC’ RTOfaT 85T? 
smrra? 1 4i? sot? fat? ?t$ ^jot*. , ?t? 8 ?e?? $*ra ft-tk^ft 5 ft?, 5?fa?, *f??, ?f?m? cnret #t? g ? fb&jj? 
*il5<®** 1 

4i?rat snr, is>!»8 ?tot 4)sri%?r?fgRT?r^..^f?^c^t 1 ^^ T ^^5 ff < . 1 , tiiai , 85? a^t? ?rf^ngr 

4i?t?t? iJs«5?c5?ftt?$t??i?, m*<j «nfr to fflw f?-^fanr te? 5ts ^-mum \ 

22-12-2014 tr 5jf?t? wtfarrtt?? ?f3*p# fat?? ®m 8ftfa?r «m3? 41? tsKsv# u is;? farms 

8jT w ?*?? ??ott? m g=si«<c*i erst?? TRwfer ft??? nfcnw 5t?? 1 cm *oi? f^fe, 

WOT? WRT 8*^5? £T5t?, »flftc® 8 lftl? « SfeOT? «*1? C?OT? 851?, W81%r «?? 851?, ?? 81^?? 

#?? « #f??r? S8? 85R, ■SfJHOTa <38? C5P1? 851? ?^C??| t r ?t? 8?R ?C3? I 1?OTfTri>? 

ftaa'llt* OT?T ?I? ? 1 ?OTOT?® 8 ? »m ?l'Jwaift <3 8 ? ft?n 851 ? ®?r? ( 

(5) ?sfr t -I?) ®??rw a ’wwpftr ?ht ??ot? ?pmri^® 8ww# ?i??t? ^ i c^s? 

SFHT 8®»?i*i5, ww f??tr*f? w?r W4wi«w. , 8r s n?T wprt e-ejsipw ?j??i? 5 ?t ?c? 

81 T 5 , ^fac,9pcis ?R?® 4151? ?pmrft?s SHkl? 8lft TOT ?lf%5 ?C? ?flt 5 5W 1 ' W 1 C0 ) %? c%? I 

WFU C8f^5fT?© ?f CW DDT, BHC. DHC. Wfa**, C8f%?, c?ipr, %W, 2. 4 .*Hwm 

(7^T^5, Iv?i ?8 ft)ir-"'.5u 5?r ^ 8f?5Tt? ?| 8 it?l«ICTO ?J?TO ?85 8 tftc?s >f?? ?5^? i 4 |?? 

^Puji!?C^<j 2f^3R T 5p^; | 

(^) wfRjw ^st f“fw : ^ CPR^f flrl^flr ^fiH f*T?T VS 

3l ^ C * ; S,T?r * ^ ?™ft^ a?T. C58, a?? f?% SR^TI? ^cy g anft^ 

I 

(v) <^8iftrar 9ft?? 9re? ^ ^P5 fap« %? 81ft? ??? i mr& ^rftiw c?m 

^ft? rift? 5Tft? 85 ftr? flter 8ift? Tj?? ^ , m?^ 8ift?rf5?r c?!? #?pj ^ 

®fe?T? ?T?K? 8Tftw 5feOT8£f I 

13-10-2013 ^far s Him ^ a ^ f% ??t8Ttim (ftftr). ^smvm ftft?® ^mn, otto « 5 ? ^ 
#am? 4^:815? 4iOTTftra*R a ?r?iw? ^ittiI^piot? hot 85 5^?^ ?n?5 ?wf?5 ?? , «j 
^ol 8 ?TOT ? ?l5llt?OT OTW 5T5TST a CTV%l«l-i 5RP? 8 WI? %5BMW51T®1t? ^ 1 ®?? SjJ? 
•Iir^i'a oif.a fotjilt'a Sh^I'b ?nr ??WI5| ^ilaa ?(5faa ;,mw I 8 © ? 15 ?HR ?t? TOigT ftlTO^ ^?? ?T 5 ?f?C?*t 
5?f55 ?t? ?1OT 5T8T 53T to 1 fes ?w?5r ?i»tr 8??a ?reiK?ic»ft pfsr^r a E | ?^ I 5 I 5 t?CB? ?(?TO 
ftnrt? i 
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1^ 

^!T*fC^ : 'itfic'O *ltPiCo l ^ft(t.'5TC*+^ *1Rk<U J®w 

m + 0^- — — — > NOi\ P0 4 ^ vs S0 4 z " 1 *9 ^1 DO BOD ^TR W i 

w bod <fl^ ’tiwi? ^ do -a^ »f^rrm^tw? ^w i 

lij 

®i 

«, 

ftst^r^r'TTe - *.«* : 

j, ^’I'B? *nffa '^iL-fl^i'? i j? t f sii^iIwT 'j? e r w? 

c^m wnfte ^ swk 's^r ^ ^r c^r? 

As, Cr, Pb, Cd ^sfe ^Tft {RR ^ *iStC<ra Rfeff C3N<JltV >[IS^ W( <0NTt \ 


» 5AoA | gffew (Prevention of Water Pollution from Source) Q 

TSTTWr^r ^IWIWE-RT ijWt? OTR W ftifsK, ^d*T$P l W'&?Pr« ^7, 

wffe t*fk ^r<t^Hi, wu* ctsh sm fcw i t^r ^ 'G <*i4<>5Wc< ftwt wt 

?m wx toI *fm ^ <w i « ?ro® f%f srar^rr \ 

^T C*ttWT? : C^f %9 **T f^WWo W n# f|?, £ l? TO ^ 

i ^rfefS ftir fV^ c^ft^Fn^fra^ s c*fT*Frrsff£?r *i5t^i <*C3 

*r%?*f ^i^rcara fefe^ f% $®fs® ^ i ^cw 

' 9 ri?f'c< - r ^sjfifcr^c^? f r i^^ 'S ^rf?R c*i "ptw 1*k$itoTjt , 'S*tc w fl ^.c< i 

^ fll*ll*lR# ^TK RT strata ■ -erlii^ ^ «i!®tfl'S' *tfeTFf ^PTRf^ WA4 ?T^f? 

WR Sjral'SH i fcHEs £Sr^ RTC^ fWWT ^fif 4UOT ^ I WfstFa **t?Q?i 

'S <imhi fP7 Sffe ra*Hrtf % fe® ~$JA l 

*i!isf*w*R <j^i[t : ^rrgfejs ^ fcjjwrtwi °Rsf*^pR <j«r^t fifo 1 ® ^1 corfw i or, Rpri, 
stfsrr ^r wrr *nft ^nt <n*n#^ -rofws *w*f ?r 

¥BTTC?F ^©T ^ ^T CW» *fTC? i ?!TO ^Z< «efj 

*n*f ^ 


8, 


<t . 




ottIww = awrafro fft^rm ♦nPr i ci^ 

^TBstrora 'S 'STTWlf^r f^rfw ^7^ ^9FTt^p^ ' p ffe^P*t^' 'SmTJ ^T '^|jiI^(^<p ’Sf5^rT*f^ TT 

ott 3 w?r «nw I^^rt 

^T?<t |W^ ^ ^T5 ^ l 

*t0*in* ^tRF <h^K 9 w^i : tro ^trh ^9 (Ri^ ^pra? C$m W51(:bN5**«| ^ft 

<P(,^ ^ ^fS^ <j^nr Plftw ?X<l I (i'SlflC'S?^! ^T^BT fn^^i <1ralC^(3l'is1< p f 

j ^^fi'c*r (PNT2R -^rn?^ w^n w^r *Tt ^7, wrwt^ >j^N% 

^r *rt cwn, ipr^Tr^r ^r <1 si\ c^ ■ p nf^ ^r ^nRor *7t c^f*tt, 7 ^to5 

' ! T®^ r C^tPPT ^f^=17 ^IMSHI R C^Tt 

>s^ic^< %^?r wl^s ww ^r otr m wr ^rprfe^ *itc^m^ nc^ 

C^TT 'Sr^fi ) 


0 
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iPTRR : Ri'opJ ®RT 


^ cm ^ aa : ^ois-iff atf asi? #91 caiw a^r arcsicS * * w ^ ^ 
^ I fXX 2f3W <M| ^UK.ts i *ffaca*RRFa f“f?T ®5,*r[*rH PiR>io *p<i(,’-s m?ti[dr <R 1 Mid iij afgH a>?T a? I 
CTTOT ft* siPjfc® asfr ajaslam *fT ?1®!m i ’Wt W 'ififca-f masrsf 

II flq-PLiu ETP TMW tfl<T? Rr&®R®T ai$TC® afka-T ftg eff^stM? 

arm? ea ? )% ?tca i a^nca® aiagTa® anrs i 

f*firaw « asc?? aasamfa *f s ^ ac# cmm? sara a^stmi? atft m a r^a^m *|f?® sc? apsrs i ijaa 
spa ^TSfT< ®RJ ?fenwr, -1r*«i^|, a^'pL |TO9 RICJT aRFT? ^ a^STTR aia^T cat® ^ifesTTO SjRT 
f pw<f>i?]<>>s <oa? tcaa aitcd tea? 4 <ir<ff cmsat ?? i 



®F5f « ajfiw^H - s.xsib : 

cr^ 1 s m*ra a<u«ifi fwffar cmraT aria tjaa 3?m ®?rca c^naror aria warn wwj? 

fo*faa ara 3 ? aR^ksd faara $t ft aaimm cam m? ca faara 3®ft g ri®raaa ®ma , 


' p ftf^‘ >s arst^r 


(Natural Pollution of Watei 


» \ gflf Fs<p T^T (Natural Pollution of Water) □ 

stiffen $aa ?c® Rfijjoiw -aifa tjaa ?r? air® i £fifR><s Wtsoth arm draw - j. ^fsr aaa, -apg^ w 
« aRTC 5 ? ^iiwRvs •PlK i C>. ^g^^fTpo Wifi «. fom ISmaT^ a^fim I 8 . aRJT i 

S. ^Slw, v (l?1'i» WR « + fRIC^fl TflwPiw aaltf : ffipfl®, <1T5T^ « <TR1PS9T ’flRT srBc? I 

afPfflu araraa Pmtxs araj$ aca (Tram ?c?c5 i -a^r ^ ^ w p q|^«iw i a^fe? 

fir^T *nf^? *R« ?c?r artk« Rfsg ?sr « a)tw< ^^55 ^rip# ^iRrpa fSjpr «nf% 

^ ^r5nr 1 ^ ‘frr^rpp w ?ir 1 a ^prt Jiif5w ^«nfw g^%r sr «iq^ 

PPt f^5 d)5r Wt5f c>m Al. Sb, Cr. Hg, Cd, As, Ti, Pb. Ag <3^ CT t ^Ppt^ *nlRC® g%f« 

^c?r «^r ctpt ^hct *nfa?r ^r 5 nr i 

f^rf® V 'sncjf^filftfl- R«ps«nc®5 W M® «ti, jj* ^n»FPT 

,? rr%®fe»t ■ f nfR? 'fw *f5ra 

R’oi't «t"vqinn ^“r : ai^i *5 t^n ®rai^r ai^iw 1 "Must, i? r ^^, ^Rtfir, 

■siwitgm sr®fe grr^fe® mx\ ^sr^t ^c® f® aft%. 

' :>l( -'< <p ^w<i' ^ ‘it-Rw-j; T^m wf ^r ^mrcsT aw fiipt trnr i ^ 

snw *iw%i I *a? spsiw «wr '#'F c r^i 47^ ^itws t? ^ t 

*nRr fw <jrm?r 

s. wr ; wrt w f?f%^ 45^ inR® m 1 a? w 35? ®feif « anft ^?r a?? *a^rc^r -»fK*R 
wr «R e r®rt? •‘liRfi act? 1 ^[Rs f^B'^«i r? ^?r 1 ^tt »nr<ST cr^tt w?r Rrf®n cam owr ®nrfejT, 
'stm™. inar^f® m *[[R<jiR'® cam 1 amia' faf%^ &w f^itaw ^>1 ' ^ mRic® 
mca 1 R% f*fwa aafr *mrsf < 3 ® an*i*i^ c^pr Hg, Pb. cd. As, cr, Sb Rrn 

fe^ca ami? mlac® fsrcr am 1 smsi >s sn^aa ts*t? aa vf®?^ ^a? ®??? 1 amj^wim? 

aranm >3 ?hf® cat amacata ®rarsRr® a? 1 amra ®a? « aan naaff aaa mai? arfaa ^r a i ®ia 
caar ca? 1 


x 
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’’flTOOTr -ssjii-si'* Jo'S 

►> t f TOT (Arsenic pollution of Water) D 

'3rn?ff®® ijto « fwifarat a® csrmfw a®? ®?n®3 i cpfc*t^ wt?TO® TOF frotaHR 

'Siijjii^ i stffivi towwfs TOsto to to i ^f?®® pfros? As #rf fero® TO® i ig? 

■sretfT fTOIt® , fR ( As 4 s 4 ), (As ; S 3 ) TOR 1 ®11ptfTO®si Hat®# « TOOTPBft TO^lt iffS Pnfel 

3j1%CT ®f[pj® STOTO^t i nrfTO>S ITtWalM TOffo TO® 1 CTO® (b) TOCfalfS (III) ^nt® (As 2 Oj), 

($,) 'ai l t ’ fa l S ? (V) W9(lt® (AsjOj), {«) UMllTOltyl 'SIIC 3 fP»< 1 at®® (HjMeAsOj), (8) aftfsNiS* '«i(XPi < i> 
i$f®® (Me : AsOj) I ig®*? PtfTOT fifreiftHfi'IM i TO®t®® IjT? « CP®*1 ®FRT=f TO?R jj?»« TO® I 20® Of. 
WTO1TO As,0 3 %TO® As (ED TO gTTOT 3.7 X 10‘ingL' 1 TO? As,O s fe*IM As(V) TO STTOsT 1.5 v 
io 6 mg.L"' ^i+ti 'srtfCv ®ra As crt® ®to? %r to®to to? TOftfa ®?r cs® to® ®niro to® i 
V|f5i« A1 '3 Fe iflT PfTOFf ®® TO® As a® SftTO*f® PTOTO TO®! C®$5 TO I ^f5? ®fc f*f®rrC« As ^ 
f®f%^ TOTO sJf^ST CTO® ?TOS0?1 j *to51?5 (CoAs 3 ), Pl»NI^I> (NiAs). (FejO,. A1 : 0 j.4H 2 O), 

'5rf s ffTO?® (As 3 S 3 ), TO^TOBM *n$®l¥B® 1 Fe AsS) Sff® TO® 1 ?®«? Pit® a®® ®ftwi TOT fo® 

e[TO%£ 5«TO ®TO As** <3 As 5 * WTO ®T®K1® 'HimPl® ®PT Pilate fTO*f TO I WTOw <f®»? Pit®® ®OT® 

jjjTOJCTO top. pit®® c®m toto 5pm a afep?nf& ®tc®t ®jlsi®h totos i as piSwIB '■^Pfiro?® 
(As 2 s 3 i Pit®® pvpH am ®w pfe®i® ®ito® rTfes a?i'g« to® to® i 

FeAs S + H ; 0 + O, * Fe‘* + AsQ, 3- + S0 4 3 ' + H* » Fe(OH), + H,As0 4 + H ; S0 4 . 

AsS ; + HjO + tV + H 2 S0 4 + HjAs0 4 . 

<? rtlTO ’s-^Tf^aNtro aro-s As • e fit^® aw»r to® i 

Fe 2 * + 2HiO + 0 2 4 Fe(OHj, + H' 

HjAs 0 4 + Fe(OH)j > H 3 As0 4 + FefOHF + H*. 

H;As 0 4 ' + Fe(OH) 3 > FeAs0 4 + H : 0. 

FeAsOj TO RIwjjwIM %JtfTO As 3 * « As 5 * TO 1 ’ F?mm faW TO® 1 

a»rc<r *Tfft As >t?3F3fto ftros to i 

TOI^tfl T^r 55 S TOWS wfe? )JTO ?rt& TO® I ai?®C2 %*W51TO SijI'SlWI'n TOF- (5) fft CTO3 
TOl t’ Fi® frrrofa® ara? toto a®; (^) <nroft® f*t9®irortTO i 
S?tor t®s a f®?RC^3r tow TO»fftCTO rtK s mFF 1 aa® TOto® tro® «fTOi TOra i c’ftn 

TOW'S TO® 1 a®? CTW *fllTO® lie*) Pica Wf5a 'arbiata 2 ( 13*1 ®C3 ^■»l«?( 

®rtfTO ‘ja k l TOBT3T I 

fWJ TTSf TO^T! (WHO) 45T Sw*FfT WfR® anpfepM fs®TO TO3T 0.01 mg.L' 1 I WWI5 CTOT TOT 

TOITOTO5 'TO^lTO®5 TO^IBS ®TO^W 0.05 mg.L' 1 . f®S 4TSTORETO PI»f®(S®f& C®TOT aPl®?^ WfTO® ®?!?1lTO®3 
’ifitilM 0.25 mg,L' ( 1 Pi a a ITS ® 1 iflTOf PfFJ&ltsi ®fFT®TO ®m ®?TOPf*( ^W1 

TO®i® ca#(! atwr ®if®c?ns tos h cto® n ®t® 1 atro tow ?ss® i top toi-si® wi’i a f®*# hot ' 
7 TOTO 1 *|15ifra ^fea cot cttot o)f®c®r. 'atc^fVn. fTOr. ®iTOwR. *ri%^r a®f® anTOi® 

TOw ipTtw cro®? 1 to® ®f*iw tost tro^f smr 2 % x jo 6 kg pipfiroros toB i 

PlfTO® ^®T® (As 3 *) a? TOT^lft PthW (Tesl for As 3 * Radical in Water) : 

•flNt b : 

a® la TO® 2-3 mL Pit® fPCO ®if.® HiS TO® TORT ®?1 1 

i 3=1® ^*1OTP 331 1 
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io8 irwra* = firflw *na 

^IWTT '■s f-mra : |il *ll*HM5iiSS ( As;Sj) S'. i J L 1 'SI'ISW'f ■jf9<. , ilD<J t 

2 AsCl.i + 3 HjS » As : S, 1+6 HCI 

OT*T 

As u ^rfsr* i 

$ i 

TP* ?P ' >ajfs'e*i 90% ^fooi <7i«T i 1 00 mL ^iftt*** "^W 
10 mL Vfifaus W I ^ 3 rr \L fa3T Wtf?*TH HNO.i TOT ftwft ^$3 ^ SiW 

3 ml ^ ,p,| % c L& i afT& fej^IT^ ^TT^T £ ^ fw^CT ^T n 

*m<W : i^TW^T I 

^NTT 'S Pi^ira ; ^Trfe sr^f ^ 1 

3 AsCI 3 + 2 HNO ? fHH : 0 — * 3 H^AsO** 9 HO + 2 NO T_ 

(a I dt^BTFf 2-3 rifiSr AgNO; OT^f f 

fa I ^SW*f ^TT i 

fa) W ^ ^?T i 

H ? As0 4 + 3 AgNO^— -* Ag 3 As0 4 i + 3 HNO ? 

nrfarr As^ i 

( I) \ *$Wl : JfT ^ 'V 0 ^ ^vC* r SffrHoasiJ 4J<* , f I fsREPtt^ ^l&S *}k*I ) 

4 b} i 

{ bl ^TNJT 'S faW'd : miwfcmnr wrc^T- if f*M ‘Cvb 0>?I *fQ§ I 

HiAsO^ + 12 {NH4b M 0 O 4 + 21 HNOT^-4 (NH 4 ), fAWoi6, 0 )7]r+ ^TNH+NO j + 12 H.O 

^ _ _ _ _ 

As * ' 1 

fcl °lfW : H 5 ^ NH^OH OT4 C^T 35<mr ^ TIJfflMPm ftaro [Mg<NG 3 ) 3 G 

Mgf OH ^i C^T^r ^ST« I 

(cl "WlC^P^r 9 RT®‘ \ 

(ci ^rNnrr s fw = 

HjAs 0 4 + +^ NH.OH — > fNH, 1 JU0 4 + 3 H.O 

fNH^)^ As 0 4 + MgfNOTh > Mg(NH 4 )As0 4 i + 2 NH 4 N0 3 

(^TM^f) 

As" f 

>-» S.n.'Q | ^^wrgrgfw (Effect of Water Pollution) H 

1 5ffefc«7 ^tsrtf ^5 ^ - i,<t fc 1 $ nrf^ ft^irr hi, w^m 

*tftel3 ?TPTF?lf^ srfaRn ^RT WM 2fGJlSr% 1 i) mfri? 

C^T^f '1>l'li>i $ \£l^sf& 3TTMR l ^RTfT?J? iSRT 

?mw$ ^ilNirr i c?n?^ sjw ‘•umitfi'S^ca*. wrar, w, ^fe?r, wm, ffenn, 

C' s ir^ : 'S, Tp-s'srfcM, c5nr^?f>PT i $ iRRR<r c?tt^^i<]i-j: *iiPic,® fkt*\ fro ^lirf^ c^nr ^STg’ i 
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loff 


Rf«j| iiPIdR* tg5lhl545 '’flfoc* a^l'g'® 53515 W 5lft5® 554t5 ■■sifsit.'SH (DO) 45 v tRi»il5*f5l4SPf 553 i 

*trf45 tsws't tPfi555 do rr ^pt: 1 ^ ^ 4-6 mg.L' 1 ^s?rf ^fwrsR i do 51555.51555 to toi® 

3 toiw SficM #55 55 *nf5 RiStn ^ 5)451555 ^4551^1 55 i Rifr ‘pc'p vt«i 

nfer P H 6.5 45 f45? 5454 4W 4# 41555 ^n^n’W 555 45$ i 4ife® ®f 3#54S|555 5?*i ^fei $4*^ 
, 3f^T wr *f§ 55 i 

•rrtsr ^sr $4RT45fio5 1554, 5554- ftar (Pb) *345*15 to aifatv^ c5*r f55g, ww ^%. 

4e4Te 5T *p£ 4$T4 2155. f*(3555 ©ilSWg.Jp 57^ 415<P I VI<*lR (Hg) ®f5® 55545 5*54 4l«lPl4> 

5ps 3 4T TO fl$ 555 4$f, *j1Ml5*1, 4f4?pj, tf4-5%5$5 «l^l“t-f <|f% $«(lR 553 4T54? l 4lf5 <Pjlv»r*J*tl a* (Cdl 

vp F R TO 5WT4 ^t%, ^5? >3 V**f T P5 j KI®|R<P fiZRIT Rfs® 535T. ' ; H%? »?5 535T 3 ®iSs* 5&4M^Pf 

5T4T 5*5145 Rt«a C5T4 3 551545 ^4 ^ t,4s ^jfS 55 t 

4fe£ *£5545 TO RFf^ W.tyH $4? 3TT5#R* f45fi3RT®f5® S©I5 ^ ®5I45 I 

5555 0>) 4f54T4>*Jl4 5t*R (Gastro- intestinal effects), (4) 5^R?3F1$' «®I5 (Hcmatogic effects), (*) $4? 

spR (Dermatologic effects), (8) RS’TtSW 4®T5 (Neurological effects), ((f) SjWJiwsH\ssf 
£J®R i Cardiovascular effects), (3) ’UTOT 4t®43 Sf*R (Respiratory effects). {‘I) Rs3*M sfoR (Renal 
effects) f45*R®I54 S5fT455T4T i 45 afof3 CWD *355, (4*) "TO?# 3®R (Acute effects) 3 (4) ^fllt 


(Chronic effects), 

1J5. y t f ti g l sfST4 (Acute effects) . ^If^Pu^R 4®RF RCRI^f ’ll *-5)411* SWR5 ^ 55 i ^(44555 ®R*55 
535 *i! 5 ? C45® *^(4415 5jfS 55 <53*1(4) 44R4 453 45f H'a^l41 C45* afSFRT 

i^TT I ifl <)C 3 R 'S|[Uo»( 3 (SIlfBw^ 'lf^TT e f ^C*t RW I < 103><1 oi|<ne^ a)^ *)t.*<l <t 5 =bl ,> f JtlC-H-tl <pf.=i 

-^;^<i tjjj faRn 55 i ia1& " c^tpi c^pfR35" >ncsr ’iRfes i 'aot«5t.wif*i*<|vT tra*ft toj^s 55 1 

^rraw=f 5 f 5 5 fsr «R strw l (Rstw W*TO? 3|f*R3> TO35 5C5 1 wlttfiml* SJPTOT CWRI CR5 1 
'j; i p(fir,*<| 2f3T^ ^'StlRt<Mit snfR , roi 5T5 I TO 5^5RR R%* 555 

“ ^MillMlR $fssir ^ 553T I 'SlpfR* 55555 3f5T55 t,«lll5® 5^f5555 'wRiosi*) ^R<ni« , 5-X®l<l JfPf 
55§ I -il 55R fitWItaiftWil RTW fe*f Wifi.® 53>*l5<M5 f5551*1I^Pl*l 5?15 I (,«llla« ?P^#t5Slf%® 
*£155 TOTTRj caf| fl?t55 5W 5jlSl*IM 5« v ^ 555 CRtf^S *^*15* 5®5S (R5 I 5R® 
f^TWt^W I 45 ST«I55 5*^1*! 45^ STI#5 5T**Csl5 3|^f« R5<H55 ®|4*lR«l f55t 555 5T5 I 


’f, *T®T5 (Chronic etTects) : 

*ftPfPt5TO 4K?ff) Si® 1555 555T 555 
^TT I W ^ 'A 
t>i"i|*fTT ^piU 

i ^ ^1 I 

^lfbC=15 5T®T ©fe 555 55 (fet i.5i) I 

5jn?ff55^ ®rrf=r rR 

7 %SRt fRC5rfR5, 3 ^4 HlPn* 

f WITOT5 55® RT55 i SKtftkm 

S 5t3F5t55 5TOT 5fffRWl 5555 C555i 

| 53=55>T5 5Jt5® 55 i 5rf*ms;»f 

55531 'a i ;4^l5* 5 flf) f-pfeRIM ^T5CT 
*■ ^555T5lt1^, 3rnf5f55T, 5^315113* 



ffe® >.5i : 51555555 «(l(. J lRi®5 -aetexpii 2J*i<l 


4 
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9W : t^otlT’iar 


^nfif ror, sp^pnfttjtfTOrrT , itw>tilcj3ii*iftw3 4C®1 4f3s4 C4TCTO ^ 55 i wnwPit'w ftafcMtis 
■sn^ rs 4i% 4j$rri§J5 J T, tFii!iw6ti?f34, •'in^xwi^fS-H. 5rf4'sg®i^f& T r, PimiPi-h frw.srTOiit, ^4 
5f?3H¥ Sl l C^fawPl^ C4RTO TR®T 4f$4 4#4 TO 4Tlf*T4 54 1 4^TBT« *1 1*5^1 (.» TOT5, WPB 4f4 
TO ®14, 5t® a *rtW4 4H?r ^%3s 4T4T, TOH FT 41® « TOro $*14 *M£pRN ^ 4W 


TO® i 


ifl^pSTS siaTTO TO205 g®14 (Reproductive effects), frSuioiStfH® 3®T4 (Mutagenic effects), 4|<iPtwl<.stfr<P 
2f®R (Carcinogenic effects) foTO«T£4 ScpTOTPTT i «l1t4ftt44 ^?lft fi*t!i«m DNA 44 ftSc5*W 4t5 l 


20-03-2013 ^ ®rfk4 w TOtoot? staTO® tot a TOtoto «rtfiiffl 5o2A-*o>® TOniflR*i £<Sio 
?n autrtPiwPiJj cTOtTOFgTOt qnng i m *ois-5os4 4<a%w« <K3Ss}<i4 to (3ft i 4R®iiwf4 *8(6 capita 
T5t3tf to at$rarft>, 4$< rTO « aw n TO 4 fenfS cror ®miTO4 > toko cTO ia ni?#4 «!«» ctot f%r i 
4 cronr aiwc w 5 r*itt s®o<r an i 44 aro cacscs to i faite « 'j'Sa to?to to raw TO^r « 
wa i TO I ctot i TO’ia crow to«t w^is an i <a crora 44 togi wupw vav an i coirort) twi* 


^TRFTCga 5WTT OSb- 1 ! TO TOl 44 05W Mt'jUS l° q .° TO i 


Lm c wncoa fa® fa® 44T4ra to^cto q ilfrt4 tot? 4ta anpflro ■©dJa nrcrpiT TOtl® aricjlfatin 'TOT faTO 
i arpfafTO oTO ^srr^ta TORraro facro 4ca fare « to® Chilian tot ^T C41CTO opto Wt fruits ®14 
^aadS j> r fro r toto 44 i 44T4T4 oifawj artifafa® TSTOfei 4t4 c ( «yi4P a*w sifecatn fsfa an i 



*»t^ (As, cr, Pb, 


(Causes & effect of heavy metals addition in food Chain & its effect) 


>» s.^O 1 s^fpyatC5T sift *fTg (As, Cr, Pb, Cd) w D 

cron srrj^ w?;' , !f^ar ®a^r i arc-wr cafM ^®i® «lit *n§ i ^tit^w4ii*i ^ RR>« ®l3l «ttj ftrro 
Hg, Pb, Cd. Cr, Cu, As, Sb, Zn. Ni I 4 ft®* (As « Sb ^t® «03T ; 5'Wlf) CasflTTT ^ 

c*iw i ® i m ^nwr^n^r? toict ^ i c#ra st**?: frora 5 « aifrr^w ajw*t«Mj i ^ 

csrfip arn^TFTT ^f® TOFTT (100 ppm dnr ^re«T) fifw «IK®. ^)?T ®>T *n® (Trace metals) •OPT 

I cgn ar^SPTH ^FCOT tlUHfl fR^T 5 g.mL” 1 «lt.ntit < P ?W t ^ C 5 #! wiwau? ®tft ITJ TOIT 
i fror^ trr^cpTT « ttto ^ sngRrnr 7r*ow sijfooo «ntTT^j®R5t ^rr i 

As ^ ^STO 4)40 : ^mp^TPT As ^4 t^TO ®IW4l)!? SJPff®® frtttn ^R5 I ® , l'=’5 0|1*W 'jTOf 4T 2t1^f®4 
fsRO Ttrt& I f4f®? OfOW f «tlf*RT TOT Sti^CTO ’TTO As i+ « As i+ ^RtO ^ ^4 I 

As 3+ S As 5+ 'TO?W Wlrffr-T- ns=TT *nfot® s%5® “OR^ t 13 I i?^® ®teh*i 414 

<ia4K4< l WT farf®^ »PTT %Sr4 UWI ^4 #« <3 4*I4t!?i| fSFST ^ *TO amt ?4 44X C TC4 ®T 

#^44 £015 n‘3rf5® 5TT I S1\BC04 £0£54 R%® asnpffo® ®l®0£®1# sn% WTO 0?F. '5T i 1®t, £5®T, 
t®nf04 £0£5 ajm W *RRS £0£54 5f3fe® 5110*® 54 I *W4 5f^ 5C® «l!PflW4 OTOJ^pre®!? TOTPT 5igCT4 
■"fftW 2f£TO ®£4 t fk'tW 4145® l4f®^ ^f54T*T4 ^4 TOTPT3 wflPfft® TOI^e»D?r 2R4*f 454 4R4 i W®!® 
anff %*I4 4C4 TO ^4 CO£5 anpf^t® *TtfJT £SR4 .As 3 * 2R4*T 4£4 I 41^44 TOT ®Tf®T4I4 TOC4 TOT 
%WC<] afTO 44W TOPjaTOT anc>fp4 2R4*T4£4 I «lt,4fr<p^«3» ^0®? 4lf4 TO4414 4t®T TOP# TO?#4 


TOT^®rm 2R4»T 4C4 I 


5 
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>oA 

4TM1C® BllCTWI Tfsfftfer (Fe ; As 2 S : ) %7TR As T^^TR 7R* I apflS mR fflt WIRT 6300 mg kg" 1 
'#^tT t r dllltffefe *fTR> i siiafea 5C® Pb. Cr, Cd Sbj fetaT"iRS ms faf ‘"ifewiFT aTesffefa ‘SfeTRRf 75 R i 
C r ST? 75 7®STS aTCFl : TTPfOSRT Cr 7? 75 7STT1? 'SW^iH SWH SRI SjMlSl few afifr I at fetCH 
cam Unf^ (fltt ms mRR C#t 'ffeTSM' Cr ; (S0 4 ) 3 <!<%■* 3? i <4 fetRS a^T WCm 7RI aife *tfeRC*r 
sm arm i sw fercas arnc^s fsrfeJt, aft® cam 'Stjwivw 4jmra asr r i «a pw« Cr ■’ifewt*! few 
«rw i * tCTyir * nnRf fsf%s R&a fetssw tffeifw K : cr 2 o 7 stt 7 mu ast stt, s»a fetm KjCr 3 o 7 , 

BaCr0 4 , PbCr0 4 ®^f®Ca ST<*1<I asT SS t aitfcs ^fefcmiSl ?vWf, feam, smio ^IRfett « aia^ife 
aSTS m® CuCr ; 0 7 Cm^tfe TRS H Cr 2 (Cr0 4 )j 7f, K 2 Cr 2 0 7 Cr Wtm W« W 

'liiMfaa ss i ai c^rcas Cr ar? *nfer, 'srtfB'. ®13w aar aiapfjafm a)Wf aR atta i 
SRP TT W l tJR Wit ^HfiCf&ScG-sl 4a ifMWIS emit STS mfeTC^t « Slal’lMW Elfet fe® aSfe 1^g5RF=r 
4afaTS 7R? SOT Cr 4S #H 6.37 x 10' 2 mg kg" 1 I 

Cd at? sets s afspffarm cd sr? st3fsrs wt Sas star siafija c«ta Zn, Cu, Pb siaf® 
7?S feSWR? ms CCTTPT Cd 7? fetSR *i(s«t-t SR <$m Cd 2 * alSS few 

*nfR, stfe, sts 7sr*f®*rta stR*r ats area t 4 st®t« sfer *nfei>a Fausts sx, fereaa- 
ajTSfSSTS SlfcTtfefrt 'sfe'dsM femR aim® Cd. aSW& STS feCTM ESWT® Cd CSM, fel®^ 

S^wt Sws Cd, ^ 'tWia'A {RTOfT < 8 S Cd. tC^FRtf^ W’tlfeCi Cd 

^j Tv 5 fsRTT 5 T CfTCS'S ^"®nc «4 Rl^ll^WWd m^T'S Cd WtC’R sT 1 ^ ^ 5 , "TCt ntf^T, RlfS « 

«(m^e*ITR 2fR*f i ai^PST'3 fSRlfsR s OPTWl^ 3^1 iSwikWd ms, ^i»1l?iil-Rs 

fewt, aim1% fSRIMCUi) csism TOM Cd ST? 2fW1 SSR STIRS | 

SSJFSfmW (Cd) SS^US ■sffSrsr 'ST<WR %C^S R 1 W 73; 'SMIflS SJTRS I 'flWST Cd Sjwts Ss?T feSR (i) 

« |3«iPws ^'■rrm ^ tcmsfSrcsjfus. 4S w®r cd wra srt ss; (ii) cd »iwv^s Pi»twi 

%>tR sfss W, WRf, W5, <w, iT’fra ssrf% fiFsfew Ws ^T; (iii) Cd C3RI^E « •iilWPSI?® 
ifCGlilltvw <i)n^« 1S> (i v) PVC snf^ss ^,*nsjp cd tAJdlRiJ fs,f®?t' 9 Rs fesw SPM 4td I 
aim fi lB WM Cd S S5TS Ctos STAIRS SSfSW RSIRT ST CWT5TR «I *lfeSCT f^tCST %»T I tsfe^ SSR 
SSRWHT « *fm fmm ^jCS Cd S17ST8RT fe*f 1 Cd ais C*ftfa*' 'OS 5RS 2 ©; OTS ^Sl <S||«WW cm^T 
ornR 'StpFTE? Sl*PT 0 *nf*T wait slqics? csrs SIW)*J'MW SIRS aw 1 

Pb ST7 ThWW *|nM s (^rg aj^fS ^{®<fct alft STJJ l silica SltRHT (PbS) fe*TR 4RS ’TI'aTIT STS t dl 
anafira 5T® st^ ftwror sw fswts ws sr? sfescs fssf® ssr i m5s stfet® si?^ o^s msft 
caress' sr sjfPffts ^wacBt* fsisc®' srm c^rs pbo smais wt ^s i 'Jstctt siiUifis #st timis 
simras wsr ai'scm fascist w i ai^ s'rt c^w sIsrcs 75 1 Pisierscss s^Ts : §tts arapt 

aiaf& ^ c®ra smsw sjfeffe-® i ^^tet fSsiRRa, ^fBsrms, sits t®fs, srr sr? 

S¥fm mso ass& ftcsR os® sr^ s^rcs tscs srna 1 §rrsifs csdjicss siw ait^ra 

tSJjitSlts cse (TEL) swards sscs ait& mew s^fr femes sfittsm sm atim 1 csfSmR 
R SR m ?myrs srcss ^tr, sifer « ^ feres sfT^r ats emT ctr etce 1000 4000 mg. kg _l .Pb 

4'^UH I 

assi's mem am ais ^rwr Pb csfef aia srsaes st^pa 5 fees sce i ote risers 7® 

si^ei? ais^ c®ss csrms c”sr cscas cse <i^r,a affemesr few «rrca 1 77 tt® aim cse c%t 
cw Tsm * R « mrcmsKm tstw tot xiIUw 0 sfsiEfec* ses pb 2 * femes swws#co 0 sc^ 
©few? mm sirs aR 1 m® arc^cfefe pbj( as 0 4 ) 7 mra ^nssna csca pb 2 * ,5 nm sifee® <3 Tfec® sirs 
am sr srrs sisp^wm ®rs aR 1 
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iobr 


i5*iRR ; ffl'Slii ''T5 


4 m Rc*im , c^ite? sifcsr? ctpf « ^ ctN Rctw « anf^wc^ 'stftctprt'i? wr ^pfp^wn?? 
aren't ?>t? "sn^? i tfto %? c^tn 1 wm OTt ? f'57?TT c^f^fsr «pR ^iRw jt^m i ww« ft®? 
dTPrewT wiftr <af& sR ?r ftfto g?% 1 wiwrsr fis? m ctPpf*r $si# ^sto 

gfitotifw ?? 1 <ai& f&^i Ji^cai’5 enfa® 1 ■gift gr ^nfBt® ^rsa#* ots s?%t 

Pb’* ^TRR ?st? 1 Pb :+ '5TRR ®«T®F <3 SfipT ait'a->wsR g^jljjr® 5? i $f®w 

<tngj^«iOT?'sjwjCT >il*i«ii arcs. c®re ^apfins ^ I Pb it? ctM w5R^ft*T ?t?T c-nfro** I 


» tWPjwtOT^ lft <ny ( As, Cr, Pb, Cd) ^g~gffin5 arsR' □ 

nrWJ^WOT Sift f<C*W TO As, Cr. Pb « Cd W 3^51? W Raff 2f*TC ’tfimfr® ^5 I 

As- 43 «f®W ! ^Hij'd'WWsl HPUW *|fter IJRPl'MilM As 4? TTWt C?C5 ’WW 3<plw« 

3fspnr«r ^fS ?? i it? f%f si»t? f?c5 StsK ^?n ?i«ii— 

(i) As ^TTSfTF^Frs CSITC&TSI®lft$ R? I <flfi!? JITO *l5lt*i 3PT® «n3F1^ I et»i|u<plSl ft? R,W« 

m feg q?w? #? <n>miRa 2T»R *\ftnr+* wi i. *nw ®fih* 'ar^sr ^ i 

^wihRm^r sjfenw ?wsi«pr i o. csjrfS^ wi ?ri?t ^rr i 


As 1 * TOI"j« t » H TOICT "ifteg sCT 3T3T iflffere -S ~H ?^E? *315^ at? i W1 i|*®ROT kHII 31RS 3? I 



^f3ps tojp tprg®n? ®**ira*wift iH stRvg^ as 3+ it? ^tw ^tf5n ancsjni ^iwr 
it^rantw? ■<srfw'ST ?^sr ?nr 1 iPwfo t^rwi t+iwi c^ci in-Mies ft?$ sra ?nr i it? to atp $? 9 ttn«i« 
3i?'s,3PT *inr i 


CHjOPO,^ CH^OPQ-i CH.OPO, 

I PO* 3 - I ATP^ 1 ' ' 

► H — C — OH H-C-OH 


H-C-OH 

i 

c = o 

j 

H 


AsO 


3- 


c = o 


. 2- 


opo 3 

l t 3^ ^TOFl flftCTMS 


c = o 

I /O- 

O - As o 

X 0“ 

]- ^1^HI -3-V»IWI®»tlWl! 


As ^hs5t p '5f^T ( T P #*T 3pn?rfw s1&V1C<» As ^ *tt& I ATP 

jBfrWfffl ?) ^^ITOTT As OWH \ As ^ 

1, 3 

jn^wwt? atp ^ 1 AsH 3 Ptoi® 

larfft- Tg® m 

to 1 As 3 * ‘^Stm ^rt 1 As x *iStra? 

»iftdii^i4!iw 1?s ^nr ^ atp c®os fror "■!%? 

Sff^iWF ^fS TO 1 \5liwfic« *T$T C?D5 FT, 

SffefsRFT OTt 1 *lfta fifofi %K^ ^Piwl 
C*f|-^f, ssje^c^ ^fS ^ I 'STfUF^ 

^TG ^TC?T 1 


who «i1«wi ^nft 

£m W w 0.05 mg 
I_" 3 , ?]1%» sffefer ^ 

^ffR ^IK -‘PH^ 1 .0 x 10" 4 g 

is ffte srt ^r, cro?r 

C^R T(T^R ( 

As As^ ^pferoi 

^tgror ^tc^u sttuw \ 

aii^ctu ^r 
£(H 0.03 mg As 5 * TO**1T^ I 


7 
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Cr-TO SfSR : WR Cr *t%?f 2fiR*f W! W^M 

fBSfeSffi ^ft i c^Flf^Pi ^vti^iPi^ ^m>ik TOt, ^mcir ^ 

<FC% i btftaM, A f il e 1lfst*P*'o fe?L 'STTTOfR, *dc«N ^F®<3 ^jS 
^7^'S Cr wf ffwr ^r i *r^# ^rtro cro , <T e Tp‘jw^ ^rr^n^r Cr 
<T5«fw«t *ifin wfe m i 

Pb-^? £jro : wtdt pb '^jftar *0*1 ^tot torr 5 # ftfer 

to ftprwf^T tot cm i *ift m \ ^Rim «rft tovIm* «i% ip c^f*t 

TOfeR TOPt da?TETl^R - S - H C^tfs C^tTT i 



TOWScV-a 6 1RC*Rn?»T SFTO*S ojl^'-f TOf i 

C®TW *tf^ CW ( heme ) ^t^STOT ^RT 2FTR ^E3T, *PM fe^lc^l!^ ft*T§ m i C3R 3Tt£STOR £OM^lT 
Pb TOR^ TO TOT ^C*m ^ I OT?5¥ TOT CTO CTOT 

f^ p ^ T ^ T iSifiM-s f (?psrr i *f?ffTO WsM Ca Pb TO A ^T ^liJtafW ftCS? WT ' 

pb '■witi tftofTj ^prrwfro ^?r 'RR f&^jro wsr ^lc^> i vc«i ^jfl 

I (^5 <!f f*TG<T *F%¥ RTOR CTO TOT TO I TOT f*fW TO TO!^¥JpT TO? t 

fw Pb to toto ss$% i totot, to totot, mm felt, sro « tot ftor TO Pb tow 
^ r i i£j^sf& o,8 mg Pb to i ^ c^<p pb W tot i to ^rcw5f? *iifa fror c*R i wFfr^r 

Sfl TOT Pb £1^ CTO^T ’WST C^S" TO i fifl^T ¥1^? CTOT Pb ^Ps ®3 OTT ^ J 

c*tm ^iw i Pb ^?r o,s ppm ^ ^r w ^ ^ Pb c#t 

1?^ tSSrt^T^T ^c?r stct t 

Cd-^ fiPTO : TOPTO f%CTO TOT W«T. ^ T ^T TO-^t^T SfS% TOP^PR TOJPT Cd 
to i cd tp? *rltar £if^w 

rfTR ^rr i "#0? wsnw cd to to ^fhrrt^r ^rr frof^w i 
£fTO fTO% iRfl^TO 5PT ^ I nfta €IC?I1«?^1?I *rf^ 

p e 2 d £T5%?^ alf^llPlva '^ffR" «ilMW 

to i Cd *frr c*nwR wr rrto to ?^t? T i *likw 

Cd 10 - 30 W *$& TO '« TOR TO fiqlifll 

to ^ t+m ? *rtwi "rStar cd to *iRtto ct?t 

^r(w. jOTPflftflt, ^!? ip n«wfliPf53I3«i. fi»®Rw 

CW¥ I 


vrc^i^ ‘"rftani to? cd to 
- tforfw ^TISIT 10 ppb *\\^ 
m ? r ^3^ mm s ppb. 

mm ■strc^t m$ 

ifaPTIf ^T <pUM Cd ^ ^ I 

Cd 2+ mm Ca 2+ 'flCflHCT 

^'Pprrfw TOT ^ 

^TST *IRF| Cd 2+ 
TO^T Zn 2 " 

TO <fl^ 1 




Cr Cr u ^?T 1E lfteR 

«rrar«% « csrrfG^r 

i'EsbS ‘¥R i -ii <pfiT r i TC^ 

'strott w srf^R str 

Q.06 mg Cr + TO^IT I 
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ilo 


: fwwfir *|ar 


apFirosw 'Q ig wH^y ^ 

(Types of Solution & dissolving techinques of Pollutants in Air and Water) 




» | (Types of Solution) Q 

S^T : *2/^ <p 1S*. ^fWTC^fa ^fsp^ fsRjcf, *Tf? £jfef& *lRr>fMt<P' 

ftfSS ^RiW^ tot to, ®Tt^ a^f wr 3£?r i 


a^w^ a)^ an^ <£w a^ i ^4 k, a^a = (atw + a^) 

m* * a® ®*ii^iw<j *f*i c*r *ife^rf c^f*r ! ^rrt^, w^fi^ c*r ^pia 

Harrow atfc^ ^tw arw \ ^rTTOa^ ar^cro ostw c^® to^ft la*lw 

^fle* 1 ! CTO*T 05 t®" TO^T %TO TO? a?OT? CTOT aH^ ^ TO TO? TOT TOT ?T I a^FT? 

tot giro 'S gro ceto sfFf^ f*w w- 

(^) aro? c#s to^t c? ^TOHf^ fro^ to?h tot ^r sro c? s«i imfl?<i wrr^fros nfron 
totx? ^rfro c^ tot £ awn? giro* 1 cw, ftfro ^f?r a^t nrf^aiw 1 
(?) gwro o§t^ to$t *# ^*nro af&? '%um to? aroro c? gflrsn? 

c?f*r to? am* 1 c?ro. ??tto 'S ?t 1 to gro t 

tJfW&a wopIc^I gro^ TOT c^C'® ?TC? 1 

3? ; a)t ^TTTOTO TOTO 3TO C? ^ 1> TFTOffi? WKaftRi *tf?TO ^ST Wf^ a? TOH TO *TO I a?, 

giro? 5 ? ^rc^rr gft^® tot 1 

gro 3? ^ stto*? t«T® tot?t ?>&■-*, ®ro ?r mr%r to^ ara t a^ ^3 ar^iro f%i% 

a^rw Pv^PiRf® csPtr^ wt tot tot 1 


a* 

•NY 

w ■ - 

ww 


»m^hr 

v f<"*1Wfj 'STW PifSMil < i w *rr ifliR’t ^ Y «C®lfw miL-1-sj fsi 3 *r i onpr Ha ® He 
’UW fsi! 3 *f; COa, N : « O; ^tTTCT? fojj'f i 2 Pf 5 «TC^ <JT^ a CSf^R? $vf1««( i 

nrt%r 

TO^t 

nh, Mjiw *nfeo a^i'o'* ^?r, hci *nf^® sftwa ^sr, co 2 ■'(tpiot 

jp nfHCa 5%^® 1 

*fJ|sHll 

<pI^*s 

’ 1 fWf*?m (Pd), IfTf^iTW (Pt) 2fof% •flf?tf H, ’tTPT CMtf^ff ^RT dl^f g^t 
^r iw i 


Mjr^r 

'Sr^hi <j|M WT^T ’TOJ^ a^T^ \ 

^<1*1 

TO^T 

^STPI^'S ’Itfsr, C-I^fen -3 -imswfa ^TR3*r 1 

TO^T 

YfSiT 

*n?w -jRYir awr BYr®m i CTTfeim Yirsimur (Na-Hg), %tY wmw 

(Zn-Hg) t®T# 1 


TO^f 

Bf^ 6 ^rtf^r a^r, Naci o aro i 

?s^r 


^3 'Sft'^hr a^T l (?TSRT (Cu ^ Zn), WTO (Cu, 

Zn, Ni), C3FTST (Fe, Cr, C) ?®)lPr 1 
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#^f<rwr m 

B^t bw 'Ufa ^r#® 'sht c^rc^i hito* fe^ to=u^ 

BTO (non-aqueous solution) <C*T > C^rf3H\ i>®3TO< ??TO, Wt^WT^T, ^TO*Ttf?T^ jQf>|\b 7 

^sjtfo ^nsf#g Sro giw wi^K¥T?^ to*tt ^rt^? atro* » 

bii^s Bt^w fafozi SR" b^t^s to?t s^?r tob*3 ^ito 5 i 


> j.^.^ ! g^cro ^fl5 fe*R *f*r g 



BWfa W^TFTtl^TO tjtf *iRr<nfe^ TO i C3TO- 


>. «*imTO ; ^ to « ar^<r ^ ftm tot tophi ot^tt ^jskto c^prtf « ^tokttb 
tof i 


^ ; TOETO W TOETO ^''ifigAs £}£TO WRTCTO ^sTO i CW, 

Gy 3 1 TO*1 TOf, CuS0 4 41T ®^t!T BW %T W I 
Mn 0 4 TOT, KMnO j dRI s^ki BTO C^sf^ W i 

Cr if ^ITO >f^ef <JC*% Cr^S0 4 ) ? er'^if BW ai^srW | 

Fe J+ ^^ITTR 3TO TOT, FeCl^ ^tTT BW W I 

si. *rtf : swr, sro « pw c^tott Bt5 ^ i tot 1%f fei gw ?tto wto 

<rr cnm < cro* h 2 so 4 , nboh. cao, ai 2 (S0 4 ) 3 « ■®pStar aw *nro wto 

^f£ TO ! NH 4 C1 t KNOj C*tm ^ I 

8 f ■jHvet : BTOt, BEW ^ PT TO *ii<Rk<n« <TOT TOBT I 

<t . BtBETO: R*4i« « Tp5*il* : sjfefi* fro^T ^TOTC f^fSf8 R»n^ ^3 ’ffesTO 1 1^ ^fC®T $\<t*P ^®ST B^T 

5%-® R>IIC«^ ^<HVH ^ ^tJ^fC^ ^?R ! 

'b. ^ ^ fW^» ^5R^T?I H^, FT^T C^f*T I 

'©H*t1iflk sM< : , '6<i e i 'TO i c^tsr, 40°C 

^ElTOtlTO ^fRc^ KNOi HTWT ^fTTO^ 'TO I C*r*K, 40°C ^T^Wam KNO^ OT 

BHT^T 65 t 'fei" 50 fl C WTTOWH KNO 3 ^ BKi^l 85 l ^ C&t^T i (^H, 

^trror w cao swat^K 'To 1 Na 2 so 4 ioh : o ^ c^m 32.4 0 wiTOwr *im 
BHTFt 'TO f^[ 'STTOM ^ BRT^^PT W3> 1 

^S*T JtrKc'P TO%F ^TTOf3JT TO^T *m B^FTOkJOT I ^tTOMIir 

*nfcU£ C0 2 ^TPT ^fss B^% 1 if] BW7^ §W ^ f^f B^% CO, TO^T BW 

^Gk,S] 'ailC*! I 


V* FRTO €f®R : TO^T 5^ B%^a ^33IH C^*M WTO B*[<I fBETO«)C< TO I 

^C^Cfl <I^I{:®1 B^^ BtTO^T CTO5 ’TO* WRT TOT TOTH^T BT^T W TO 1 'S?!^ 'tT^?r (3QTO— 

c^tom, Tup c^mro ftf^r croro to^t ft*t to to i w ^rfef?^ 

C0 2 *fTPT -aJWw C^%^r ^TTT I 


D 
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' s f2T 

** j ^ lum i^p^s ffitn^T (Dissolving techniques of Pollutants in Air) O 

TT^lfes <TT5? §*TIMr>R ^PSFS ^ '& 

nfem fen *tm i cw *h#*ii-it, ^m^Ffqfir c*m ctot, w, 
^irr^Sfwr, ntrrnr^ wri^t S*trr ^rgsjQcn fen nfeqt*R ^ 

tFoi^' & sn^t <3 ©feR ^fer ^t?r ^ c^r qiipfe 1 ^w nnrtf to f 

^ ™ wtf q|-«ic>f fen tot co, co z . nox, so 2l cfc, h 2 s* 

c^fer nran^nr, £sr jsntntn, ctot f^rrtn srr i aifRb^ m torr, 

^TRrs £f©% ^FITO COv CO ? . NOx, H_$. SOj <im ^TRlfe ^JWTT ^ *RTtf I^TO qjm 

af^ifl tot£ 3 t fen qt^ i 

w tjwr to £fTffe^ tow *n^r ^mtn p w^r ^srm on <sfn i 
^^r^nTR <jfe ferr?R, ^fivnsrra' tfefTOFR nfe^n ^>n^Tnfw #qro* nfe^rr ^ 

c^Nfero nferr ijwh tot csus nfipift? fe^ ^fro to i 

qw tw ftfe^ro cnrfes ^nsto n?r ^pfr ^n tot^t cto' c^r i ^ 3^3 c*t 

^ sfT^sfs^ ^rr<R cnrf^ps ^tt ^ cro i TOttn SmwR tot ^nc*i 

i 

?%^ &itn^ nfe^ cw wntfe Rfe^ ^tto, St^r ^ 1% wnTf^ 

tfaw #*rr»ir co, co : . so 2 , nox. h : s. «m^<wt. ^brr ^*n, arsfs 

*f*fW ^[\[ f .'s sflOT aifihiiifi 5Rir^I<i ftw ®jkt i 

®^5T a S^'ffT *i*m C*rasr ?TttS5W^r, Wf'ifinlX®, i 5UlfiR. '3ITI S 1OT55T SP5l% < 1 ^ 

iflOT »iK? ^T^Jrai^r <IW#^ ?T aikeilli RQj»?lli) SITSJIW ^ t|^t m(i>W SffRS I ^Wl^TWt, 

srjtf’ISSK ^T ttiHI^H '<5lut« WIW1<p nl^ltiPl4 ftt3RlH TTT*nW ri<I'ai'J(l?=1 fl l t^BPf 3^^ ^TJ iff 

’W^'oTt® no.. j ii(.'<r f^ferar *(,«j >ii<ii\si<p •ira'aisd^q ^jpn?®r ^r?c2 B (pan> 3^*^ ^C3' i >a pan 
wrrn*rr ^15 wit® 5 r?r?r®T \ 

o o o 

CH i -C- CH, + hu — -> CH, + CH 3 - CO; CH , ~C m + 0 2 > CH, - C - O - O’ 

O O 

CH, -C-O- 6 + NO; ■* CH, - C-O- o -J^0 2 (PAN) 

^ n^w^w,<) <n^[cs gtffa sfi^t ^ijj -sn® i^i^f& ^in^r i 

'*^B. f*W Stf^RTm 1 ), TTT*fm ^T3^T SO,. CO;, CO, NOx, HjS, NHj. C<M >1^ 1 wfa 

^CE ftpf *j?*r ^3lfi i W® <(C^f<I ^ «j^s -ofEfp^ 

R(.^(,^ ftt.*ls ^[vi<P[ 3W t 

affff^*iw 'rMW't, flfimsPrfa, « sir^npf Msr, =58 

'fPrwi mui'^+iiw «f^rsf ^sr ^®r i ?&Rr 1 
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nfe<m 1 * 1*1 . 

» 1 , | ntfeu g%f^ C #*M (Dissolving Techniques of Pollutants in water) Q 

s h^Fm* *rr cnn f^f ^ifefea ^ nr n^rc^fe ntfr ^ 

'life #R RPTinfe* >3 m^nsFR nfiR^r «tt^i 'nfa tjnn 

wf stn i *rf*tw Snf^fe %*hwh>^_4- to nrr?rcn nfrn ^rr « sn%r n^fen ^ron 

wfhr ■^tc'i^c^ mfc <Mf ^itt^ > 

T^5F STTffo^ mfe nf^lcn Csr\ Mg 1+ , Fe 2 ~ t Mtr\ Na\ Al*\ Si 4 \ F , Cl , N0 3 f 

po 4 3 - coj 2- , hco 3 _ * 5 ^ smife w nrfe* i ^ cmro ^r 

^fent^-^fenm fero mfea 3?n ntfe ^®r ^r&Rr I ^OTCff 44 Like solute like solvent" 

ysi^^f tot ^n I l src 5 iFiB E§r -^"winfe nm Sro °i>if5 j i ^*Rfnfn *sn;*w 

^■'STniT iRT nifatf© 3R l ^ 3 *Cnfe ^f 1 ^ of]^K,1<3 nSlwS 3 frW'R ^Wf¥ £fOn^%T 

1 iJTO ^*HTO ^%T 'Sftm (TLV) C5m t#T fl *rTTOT TO 1 *^ ^Wf ' 

(^r n#n ^r ca to#t ipt f ^5 4 ? 200 ppm ^fw nwr<f nro 

I 

nrfa ^ ppi^c ^ ^ i cM win ^r «nw 1 >♦ stiffen ®VM=i* s nr^n ^9 1 

sitffe^ ncnr jp li^icvb'fi s^r TOf, ffw?r, T=nftr, SwCvSf. £f«fe 

^Tffer rc? 1 ^t!? wt mm ®fe^ « sn^t ^rsrfef^ ^ 1 ’ibws *nf4si f^swr 

w i 

g3i ^<fi c^jw Js n^R i^t w^r ^2 ^r ^rw swm 

1 '*$% ^T %*fWT^T TJTfl- 

R^I; *, ^ifiw « ^HjM] £TT% 8 . fftWE W 

£ft%njWf^i hh< 3|^HR^PT^ ^T; H. CW; V. ip|fi<p «i>u&w®l ! 

f^w-^wWRi ^rwf?r « f*^r-^?RHT *# ^n ^ 

W^fRR ^S& ^1#R l c^m Itsi^T f% W& Cd 2+ . Cr 4+ , Cl"; w 1% Hg :+ ; W f*W? 

NH 3 ; RFtBlfi W^THT ^ Pb‘ + ; #im E^R ^t^THT ^ Hg 2 ^ As 3+ Sfffe ^tft ^Tf iFR #=T 
rin*i^ fen fesr n mi 41^1 w mfe i njiwiPiw <iw ^iFS^- c*?M tel 

'SF&3 C^ s#R W k i]7R TOT ntfe^ 

; ^ yi i fn-a ; c - ^ a«i mlR, wrsn-^rnw c^rh nifn, ^ mfn 

wi mfe* fen fen i to ftfe ^itro n^nr « 'Esr mfe* 

■’qi^iPi'o mfe i 

^ ^hjhj aji^r j « otjrt srr^ln ^-^ 2 i ntfe® fen nrnr^M^nR nrfe j 

[j] g ^c^i ] ^ tjqn : ffe^rsr sitnpif* 'aififii's* m? 3 ^ « wnnj ^nmnr fen 

% mfe u ’ g p w pr « ‘3HjH( fiinr? ^nrnicH^i i cnf^R ^mt 

^cn ^ i 

^ c. «J!% yec^ : *rar, Uc%5i, ’qfers, ?ftfn SMft* sn%r yfj ^ otsotr nK^ 

E mfe fes^e®T -ft I 

. nH< i ^H i cn®wf^ <fi<f!?5 © cnrSr^T ^ nrtcnrfeRR c®tw nffes fen fen ntfe ^jnn 

^ ^nr i witSdnioM c^t T few, 'nfer ntfe^fenftonife^nnntrf i 
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118 WS* : I^T fe 

fey 25 - 27 fafay* <u'tM*i ■gtwift cm yy i 4y fy^ srcn fyfori«ic< 

mfes 4T7T fen ?nw i tmfs yr j#, niny, wnfey ^nfenifw c$n wfey n^sa 

fey i WHO nlyfefey Sffew 10 feiyn ^T Cfetllnyfy 3$SW4n fyfe fefen 

nfeyy ’tifes fen sitw i 

■ JTtnfets ; smcE^5T? fefe‘T'3 mfer *yn fee i fefes cnrar, mfes wit 
van-nfwi c^tot. mfea ^mfes nfen cntnn yfefe «j*rmaw fen yn-^y «rm «f% yrrasns mffe 
■^yn fee i c’Ft? 'SFwsfe mfe* <,v«a« fewcns mfer tjy*f fee i 

mfes >jyn cntnn fej yfer i y® 8 i*iMmki mfe '®<ic<p nSlyfey ®ny f%f% fey •ycy; 'sm fey 

fey fe^ i nrfer *rSm\ ^ffer mw mfer fe?y wfetaiy^tn fee i w?r ^ nferfeiy spy's ntfe 
'sT’lviliS'N feffe fee ( ntfer fe«s fey faf*a ninlsl*i«p fafia»iil fee fe^ t 

(y*) mfe §feyy fef yf 10 - 12 feiy ny® fenrot 20 - 30°c >3y fenr «nw 1 ^fen yr$ <s miww 
W?f®y spy ^ffst enemy ^nf% fei 1 w mwifettzayn sjfefe fen 1 <a fey s?nsr ’fg#r « 
$tt>'*<i #r yyym fey 1 npf cnsnr yrp an? mfe® gftf® co 2 « co, 2 cnw ntmlfercigyn 
sffeyty O; fe<r 1 o 2 f^i nrfes a%|® fey yi#t o 2 yTfp® ^ fer fey? h 2 co, 

Up,.- . ___. . 

*rtm ^w^prw 1 

nCO, + nH 2 0 — h -^- » (CH.O),, + 0 2 t 

(^T) *nfer 1 2 frflN ^rr^Tsrrar £TftT 15-1 7°C ^TfW | (£i ^ 7^3 3Tf 'Q Wlt^tNf ^ *3 

ftcbtf '^wi'a (anaerobic) Wiffi TO1T 05b© I 

(^T) 20 fwl*5 1 ®T^f5rT33T 7 - 10°C Wi^ ^flW I ^ ^15 

o 2 ws$ ^ i di wzt o 2 r <wm *«i w<\ >stpt r 7&r sifmm 

^tt *w ijSl^vo o 2 ^p^feiR ^ftr© i ^ wf ^ o 2 ^tt k^t i o 2 ^ 

srHi i] W3 -o\<i\^ (anaerobic) 



fer ^rwr « tot *mvfa 

' 5 T&srR?T f^W f^RTT RfCT i '^ttf^fTT®' NO ? ', SO^ 2- ^3 

P0 4 v HNOj, H : SO, « H.A •$$ \ 

NCV > NO : “— > NH 3 > N 2 T: SO/‘ * H,S; PO^ 3 "— P0 3 3 ' > P 
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00 




35 *rtfe smr 4 q c i ^ ^ sgf?ft8 tm 

^[ft *n^r *ti*i ^nwf?^ ®ra*pnp[ ^ ^]< i ^jf6 ^u f 

fSit — i.obr ; 

^R^t®r Cff“teOTF*f Wlflfcvs ^ S^TR 3I^J ?jft ^r- ^JNJT W% \ 

mrf*m a*, cr, Pb + 




— «L# ^RPRJWt' 


! * , '® fl *VJa ^RTiSr, PT^f, aTgiraceT S^1<I ^kT* aflwc'tiJ ■Hft4's«i'»f‘i'a atRIW >igc!]< ^r g s raw ftjj 
T* ^ 1 ' 5V(F WJfew ^rt ?rg sw ctw arfo® ssi ^ai® «*rraa faw «& am >aas> n*w t w g fiw 
'slawt’f £Rlfa® srrw i <aw aca i 


CUPTW «*EtfSft : faf®£ sj^ra wtiHJ W-^T WM ^"Itf aSrT anw CO. CO : , SO ; , SO,, NO., CH 4 ® CFC 

*ljt'>i'i^ aig ^ few «rpp atjp 'jat aST? ,ga* ^igiw^ier»pnanir ^ra®nr i ckhr earfife aw i 

® i r^l%w , DT j r : coi, n,o, cku, Oj. cfc s s^arnwfaa^Bf ajmaw i 


OTM : - 273°C WPWE* ^RRT^Rj ^*Rti2JT ~<m i 

mm cm : % simr c^trt fstfift wra wm^r a wnrofnr W ^ *muu sm ^ ^ m& 

wm cm ?*tt ^pr «rrc^ i 


^" 5lnw : srrm ot w*rf2ih ^*rar ww to# m aranr ^r 


c*rsr : ^rro^r c^tc*it *ttr>i<i yhT ■© w^mst ^ carafe ww ^rp^rr srfm <&$[ 

^srnr^rr cm w t 

*BPr : a ^fiPT ^r?nr fpi ^ar pv - nRT etot k^ ^rM w i 

^ ^ ^ t5 ^ 1 ^RPT ^ 3 T PV = nRTOTfT^^t ^Tjm TOT i N : , 0 2 , CO, 

£f®fc f tJt 7 T ? T^ ^tpt i 

^rm ; ^ ^hr mr q yry^ 

* >iwrc *rtS^n« wwdsRn? i 

lpg : c*nJitftTO nm \ fiM-i « csfi:w *rf% wwirr ^snr ftm w-pmniim ^ tm 

znzm ^?r suptw 1 ^?^ f>if^ 6 K< ^ i 

do : *nfe> ^Tt^$ do i m w tfe, ^ srr ^j#wr dm 5 %^ ^irr 

4-6 ppm ^ ^ wi dm w ^r 1 

mpy*m ^t% < 1^ : -mj toit Cr, Pb t cd w ^ 3 rm Pnw $m 

?rr 1 

T ^ s ! * n ^ c ® ft? aftwr 3%® «frc* or f^rarra araKsr «w?r i ^rrs ^ caws 

a%ta fofr am to ^ff, ®rw jr nt% ^n? cg^ cfllT a®T ^r <nw \ a >Pic® Rwi bw <3* ctKbct pt>, cd. As 
« Hg i 4«WT 51'^siS Ca 3+ , Na', K*. P0 4 3 ', CP <S NO,' ?TW | 

bod : *n%w ten ai?r aftarcanr ^ ^ ^ <q%g^ «^naw bod aw ■ 


4 
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^TT?R : f^f^r *fSI 


@[ ^ »• j| gwTm Mrfgvg a»fraf 5 r 


[ffi «ntf (Creative Questions) ^ 

11 -n% A WR W^TST* 5TT I a njw# ftfipr ^sRjrtrg SRT PfifT : 

1 .? nr* ^‘sc-i-a 3 ?# Pjfowic* *ITT*ifi> 1 380 kg «i® TO 1 v5t«W0T « FICT9 %*ra *£« 

*Tt[r. *151 *rr^f -aii&^cf ^<1 

NH h (g) + U 2 0{f) ^ NH / itq) + OH faq). 4) C^I T ^<1^1 dlfSf^-^l^ 

* 

8 

i ■ ^ ilto -s^vi ci- 4?; CO; nrm ios ^ arrre 1 ^rent nmmt ^*r w (jpant 

s — ’ 1 ®5*ICT1 ^*03 gRT ■»m i 20°C 4?^ aff 3 f.^ rep [0»c sT'WISFRr 3PST ^=rr 1 

^ITPf ^ 

^ "frr^f et n ^ Ts?f? mmn ^ t ^ 

* f . il? c^2f *T3*[fc 0 

m, rwim « hritt ^s faisf^ c*m 'tim <tf^ 5 T ^ w 

i f T f'ffi^' fa** C?w ! g 


ms 1 

n. 2 fstFT ^TBt ‘WfeHM *TT "JT® :yg ^TTPTT^f l£|^ 57 ^t ^ , 

*■ C^HT c^r *<Cs ^ Vfjp# ^rpr*f stlR^T? mm W?PT W??J- i 


25 °C 


25 °C 



yy.yy kPa 


2.45 atra 


35 °C 

500 cm 3 


450 cm 3 


1 L 

N. 


Nt 



ABC 

COD <mt7£ ~$\ 

^ - *t'Ur& ^1c^<s wtft? f? W* l£I^T £FER WC^fT^Tf W I s 

a € b mcsra *tjPCT c nra f^Qw ^c=r cant* fmfcr i ^ 

^t, ^ N- 4? j = 1,35 atm I mol : 4^ b - 0,0387 L. mol' 1 ^ ST?pT STRiSra i|w 

c ’TICS? 5 TTTCJR F*i atm lA^s f%3TW ^ ■ 8 

*nj (Multiple Choice Questions) A 


i ) 


^ ®si? 15 ft \ « b stn « w'^mtan^ 
^ mi ia«r t srr c ffw ms* 

1 ^ p n^ 2 : 3 ^c*t ^nar 5 ^ m- 

© 2 :^i J. 1’2 

© 4:3 © 3:4 


* > i 5 ^ 1 S w<j ?m mi team 

wm* q m *$-t t $ 

© ^T#RS fwft © 4iy£^ ^S £JRTM 


5 
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?T j rnR 1 1 h 


* 1 17 °C WRWT « Jrspft fttffS tfFT 0.184 g Hj C*f 

'amra-i im if fos 25 °c 

’smraRr 3.7 g *rim wtctot w 

^c?r 1 'ffl’ffS? ’oiHfifi '5?r— 

©22.13 ©41.32 

©44.11 ©46.25 

8 1 N, ’flllflS 'tty ■’u.^lcn 

© STP © 0°C « 2 atm- 41 

© - 1 7.5°C * 2 aim- 4 © - 273°C « 2 atm-41 
<2 I 4W© «ttf55T TOft fS®«* 4fift 'aipfm 
■'moM « feff Nj. 0 2 , H. « He 

smr Tff ’WT i C*TC ’tlPlfr 

»MCS«I »)UC?li5 sjCUISH 5^? 

© H : © He 

© N. ® O,. 

& I ftl3tatkwc,*m RMS (3r*T V? BC f 1 ^ 

‘■IHWfl T 571, 

© T(H 2 ) = T(N : ) © THf^^Tm) 

© T(Hn) > T(N?) © T (Hyi < T(N 2 ) 

<\ I « W Hj *tJPf T Wife* 

^RT?T 3\/3 ^ 

*lfii<uto 33T l n ^ 'STR“ 

©2 ©3 ©4 ©8 

br i 'S FCT isnw^R Rfej Hjli^ 

i <s Rc&fl cwfflfa 

sffirtr ^srr w? 

© ‘jatait/M ^pr 

© c^T^rn^r © ^rr^f >i5] 

b \ 0, T N> CHj « NH* *1TTC7R 

a ^ ^FR L36* 1*39, 2*25 4,17 aim 

L 2 mol 2 5FT C^T W ^ ^T? 

© 0 2 © N ; 

© CH* © NHt 

io i STP C^R*TT ^tJTCTRI Wb*i iMFM *TH 1 
, s(m i ^[^ni 

© V M > 22,4 L ' © V m = 22.4 L 

© V^ 44*82 © V m <22AL 


ii i NH> COi, O* ^ H 3 ^TTHW? 3TE?R ^**14- 

® r H , > r (>; > r NH ., > r ra , 

® rn, > ThHj > ro, > r co 
@ % > > Tco, > r CK 

© r CO : > To ; > r^H, > r Hj 

i CH 2 - COOH ftPFW ^ ^ ^ 

© H - COOH © H : CO^ 

© NH^ © H 3 S0 4 

^3^ ^TiTR (i) C0 3 , (Li) CH 4 , 

(iii) WlA* liv l PbCU W^TR l 

i ta? ^t C^F ^r PfRR c^ftStfSRlR 

*m, CT^rftsr, ^rwPw ^ 

R!?r 

© (i) ® (iij © liii) © (iv> 

>8 i c^r nTPFCT^rr Sr 

© i # u © i « iii 

© ii e iii © iii 'S iv 

1 ^IpiTCW 

(t) N 3 liil 0 : ^tTPF, fiii) CO 2 

© i « ii © ii 'S rii 

© i <3 iii © i ii ^ iii 

iibi tk wmiaitir tfttgmm ^ff?F ot 

*l1?c5lt,isr&*i , a ^/? RTcW c^I-hIC 

© V7 T (H,) = T (N 2 ) © V? T (H 2 ) > T iN ? ) 

© T (H ; ) c T { Nj) © T f H 2 ) = ^/7T (Nt) 

^ t 35 °C WTOPi 0*05 m' *fTOT 5 g O, ’JJK 
TFT^T kPa? 

© 81,0825 © 810,825 

© 1625*75 © 1621.65 

ivi 

©He 

© 'SWl® 


6 
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i StotfFT OTRJT 


<P!T?R : 'TO 


@ PV = RT + b 
RT 


® PV = 


aRT 

V- 


© P = 


V b 


® PV ^ RT — y 


1 f tTf^ L 

© L aim 1 mol 1 K 1 ® Latin -1 mol K‘‘ 

© erg K’ 1 ® aim cm 3 mol’ 1 K" 1 

ii facss W3n ^mran « urm ^irnc 5 ^ 

© no « co ® n,o * co : 

® Hj € He ® CO, fi CHj = CH : 

I ^3^ c^r i^fes® ^jirc^ tot— 


t 


PV 

t 


tog p 

t 


log p 

f 


r l 


►log V 

til 


Nog V 

IV 


Si 

© iii 


© ii 
© iv 


W I PV = pRT C«W fat? CV*T 

5RH ski— 

PMT 


a i RT 

@d = PM 
® d ” RT 


© d = - 


~ , RT 
® d =RM 


*8 i J 5 "C wnsnarr * 1.115 aim STW 8 Jt K co : nm 
■=< 1^*1 iTarrr ^1? ^<t|| ^5 UTTT NH; MiPT 

■S? '±)<p 3 aiur®°1 «PU '.<1— 

® 0.85 g © 1.7 g 

© ’- 4 g © 6.8 g 


W I 4^15 ^PWT "ITtaF p aim STM 3W <T!HT *tfa*n*f N 2 

« o, i ®mian fipr caw "ira cm# t?r 

C**>lt-ir ®spf& ’tfPTM ’ST’PTRT'f TOT fat*T ST*t ?t?- 
© V © P 

© TP © P : 

**» i J7 *c wme **f& fafawt* *w so® ch, « 
h. *fw 'ams t mm ftatM *i?t*ic«w« 'Rntfat* 
smctiSsimtt- 


© | ’sm 


©f'SM 

®{g™ 


i fats? C4<R MJiMfl cnar «ih%hi «?rf»PT ^-s , 

4RT »ll*l -ni^iDS— 

© H r © Nj 

® CO; © NH, 

^lr l fats? C=FR C*rtfi®fS TOIM? TJHW’Wfo *GT? 


PV 

© t 


p 1 


logp 

© t 


logp 

© f 


~ * log V 


* log V 


I f%9 STM ^ 4*(M T (Wft® ^H(5 t 


© 




© 




— T 


®o i f^narrsnaim pv v M^fStai® s|«r- 

® ft“ ® 45° 

© 90* ® 180" 


^RFTT 



® 

* 

® 

IS 

© 

8 

© 

Q 

© 


® 


© 

V 

® 


® 

io 

0 


© 




© 

>8 

© 

yt 

© 

& 

© 


© 

itr 

® 


© 

Cfco 

© 


© 


© 


© 

*8 

© 


© 


© 



& 

® 


© 

VO 

© 
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(Introduction) 


W5FT Tjqcw *1T^ C 1T 2f r ^W £ T £*fl^ ' \N^*t *!'©f^t^o , 'S 3 

0T3 ^T W 1 80S W ft*a1^l ^rf^TUPT 3 3# ‘ 3 TiN *1^ t$CT 

rifoT *T^$FE £s?? ifl?^ frHI«i t* w srr® cft*PT^73> ^sr ctM 11815 ^n^r Iw# 

si^tr ^ 'S asnftcMM *w fif^ra 1 rw^tt sn*f*rfw sto ^r *rn^ i i S2S 

W GFsfircr gfeffT T? (Friedrich Wohler « 4 'JFaRTW ^T £pm <r>T^ i fsf^r ^rTTPTtf^rm tSPtfltS* £ O^FF ^iirn^j 

£j<qr/-fa hbhwii ^tiM" ! 

qi l CU l fiara >T1?ll0® (NH 4 CNO) ^ 3 $ $"^fir?TI 2f5JH SftCRffe? £F»FT ^FSF? C*lH tsft 

7 ^ | ^u j «HW1 “f^R 4=1! *H ^TUr *l4OTi C^lfS C^tm« ’arfw CflDR CW i ^ ^7T Sfaw <3 

sflferaffl* ^e®fs c41m^ 4>ti^Mfain*™ *tfw?TR?r ffe ^ttstt ^w^*i «*r.^ i 




f*f*H*F*T (Learning Outcomes) 
^swrrefij c*n^ f«raT$tan- 



t SR C*ftW R=faT 

» Sr t4fr*R *RC*n#?r Gtfpf nreps 

B ^TJOTShr cjfe ®i4^3r ii*i^«T«3 ■s itr^R^i jtw* 

?^tt *%c& *n^w 

> s$i4*9 ?i*k<w r«r«c* Sr wk’H ^trfi i 

> (Sr 'RfaR ^phr*[ *n?RR i 

^ SR flUFR >^*; s jr* 9 «c«m i 

M 'Sr o^Tfr ^ptr^p ^twz (W JR *1X3^ spipp srcfljT s 
*U£*« TOE® 'T91S 

Jt t^B %t*R Sfaift-^Trcirt^M W-$r$ ^n?R 

^ ^ji&ic^pfijfla ^ | ^fr s i? <psc'* ■ p< R F r , 3 

(t ma i Wn* « fB^tifWran a f%fe^r 

(wm) Rim r^ w t 
» j ffp.R i a ir cgl^m Sr cfm w aafe o 
Rfcjl -MiJl^^t? Jir^TlRl RIWT RRT® 


^ RTR5#?i : faf5*f (2ffe Sr (^m ^f4r^i flliKMSjffl 
RRT® W 

^ IR spcttroscL’pk’ RIT® CRR 5 '^BR SfaTR "q^TRS 

(-OH. > C ^ O) *RT^ «Wt* *TRR 
X- € CV-3MR 3fifS ^r^Ptli r^rfjRT! Rpr^ RTO 

» RI?1Si 6PTI&^. iS liR f&. C®»r* ^sifllfSllJRiR « RR5TR a 

^’l^RifrCR Tic&^^'si RRTTi *TRPS 
3^ SR StC 5 ^ f^^r2T 0 *[K' ^ J ^ 7 TT^^I shj^P] 

^rm tov® 

^ <J44)fi4 : S*r dPIt^l TOW e jpr ^R I (£? ^ fc 

> ^%STR <5 ’Jjrf^fir^ RTRTT ^ i<5C<? i 

)> ^li^rsf'i ^ ^^i’&<r'i ^I^Mir ^IPtF RRT® • 

> arr^fa^ ¥45^ ^^5 julw^^u t W'' ^T2 + T?PI 

^ (^i?R tRR^ ^IKT RR^ I 

3fr « fliii|f*Ri ^31 SR CTteR 'f^Rq ^JTRT «;« ‘"fl’flS 



SMK '“W (Key words) : > G3f*f > > csfemifISW > JcSWlfirsa > f7p?-5w srsmfsT 

► <W3<1M c^sj ► s N i ftftRT ► s n 2 ftfe?r ► eftoic-i)^ > tnt > *ri*rai?r ► Wlf > I 
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‘PTRJIT ! frtfa ra 



dffc*t?r GSl1 s lfa*M (Classification of organic compounds 


OTK (Organic compounds : C^T'l ^iTT* '■oil 'w nr <f^R. sn^ta'ISM 0 <M4»! ^RIT *rlT5 s 

5l?tii}'n-'4'i ■v.^ (.nH-'UW £?R? ST^t", $%». flfST, SRsfet i'RK<MC*‘T $»ft V7S ffft? ; Sf^s ap$ 
Sfra 5TtCST^infl 5 tl?Qi)l«!Si«Sw ?!$R <Rt*f W 5CT RTIR! i fstfspr (CKj). 

^nrt®!fii?3Pr (Cii ii. faiFw (CH-OH). fsrai3*r niinoifjitiin 8 ucui*t 35 (CHs-Mgi), y.<M-a (cji ; -o„i. 

'.n»tfern ( ( 5-37# >m cttC^R StTfSff'f j 



i%3i i.i = fafsg ?sbt S*rnrp 


=pRi?r 5 oRfi^ |co. CO;), *m*s '*^3* (CaC 2 >, -ntsn-u** (KCN), *n«<r ^iwife 

(FefCOW N if CO ( 4 ) Sfofe -a 5T5 R1R REV^I vfliJR 'RhRSR « l 3Ciij | 4>Mw 

'^TT TT^ ^^<3 V^T^T *f*! 

vy <r^ ^rcf^ -Sf^rrnr £f^ *m s <tf^[ *^qprsp siz^ *f% m w 

*fw • < i^r. m fw^ps? ?rrrf^ “^5#r© cflfrr *tjjj \ ^rfer ^ 

W ^ T] w t* ^ U{-2*\ spto 'snwft 

fw* a *r f *rc* Ntfsjr *r<m reH ^ ^?r sjtw i ^trh?- f%f fof <^t*r ftft 

5 iWfS'HW ^ '5nr;7^rg[| ( \joniu) C^T^T 0 c=lt<r C^3| f^*f^ CsTH V.^lfSH* ^r^[<f. *j ^ , ^f^p^vfr^ 

iiTR ^4 ‘JSTT^TT C?rt?[ aijlWlwI5^ £<Hf«M 3 i3?r CTO £CTtSn i 

^nrsr ^ -^t? mrr caPr hfp arf^f^rr Im 

fUj ST*f ^rr ^ , r? rs^ _ 

(^) j Aliphatic compounds) 'S (*f) C^T (Ajomaiic compounds) 

(AJipliglk compounds) : 

^rrfrtr^it^ -r^ffy? "srn^F^' ^ ^ ^ sfr@ i 

^ SSffe WI ^C^T ! WlfrnTFlS^ 

'3 w**y& 5ffSh-f* ^rpc^ji^T^f 'Snyfit Sri c^Hnw ^?r \ 

?! <r-^^ 3 niwr ; S ,5 T^ sHs ^dfoiPflS^ cffrpnj^qs ®r^f ^r *mr \ 

1 . TTifr^^fS^ r^t^r -ii^ $ , w Pwsr cjfr*r i 
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Ssra nals* 




i. 'auil»n,<pf 5 <p ctW i 4 aa wkaa (.^c* cafcaa akit’ssfi «pi 4 »t aaai^f aa sir 1 <i»i«J*t 

aaSfT^f aaaa ys* ®CS ^*I < J )C 1 ’1W <Pf.?i 5 J i C.O 1 [,<iii»( 

faSrW (CH.s-CH ;-CH;-CHi), '5/01* (CH;-CH : -CH ; -CH,-CH 3 -CH } ). 

csnfw (CHj-ch “ CH;), csrrn'^icHj-c s cm twnft 1 

W fw ajMfacvfe* ^aaria wwa arasfw ^atca YRinr w?»w «fiw 5 w 

aW* l 4a# Cata 4a?. Cat*f 1 

•*f*^'s s c*ila : 4 w^ta cafcaa at<jc® ts^ana <pi 4 *-^rW 4 <p 3 s aw arsrt faaar aw <fvo5im aw 1 r,«iiM 

CSTfCW (CH ,-CH : -CH,). (a3ct> f C H 3 -CH 2 -CH j— CH j ). 

cafa : 4 s?r*t<i catcaa wjc* ar^aw aika aaarg aa"aa fiw l- c = c c> at 

f3RW (-C s C-) W aca cak aW aw aw 1 caw CSJlfaa (CH,-CH = CH 2 ), 
Cat™?* (CHj-C s CH). 

w*"jg; s arwys tm csfH? anfaca#* cataa^w ^Tara aaa f»ta»r « *rr»rr 1*rw 4 >i3«iw w*r 

<i<iT ^?T 1 


p 

t? 

r* 


E? 

& 


wi faa»T : 4 sfT#a catena wgc® catc-Tr aaw aaart a#aa ^aa vjfi aska aaar<$a aw ^ c»w 

4 3 2 \ 

earn aw aw caw fa$Sa<cm- cm- ch : - ch 3 ), faS&-i- 3 a{CH,-CH 2 - ch = ch : ). 
aw fra®r : 4 wDn catena ^<jcs cawr 4a# ar 444faa; aka aaari ^tcaa ^stfaas aka aaarja 
aw cmg cafa aw aw 1 caw 2-foarfa csrrcaa (c 4 h 10 ). 2-ftakacsnfaa {c 4 h*). 3 -twif 3 *T- 
faSU- 1 aii3«) i C<H>i 3 '»)[!*•? 1 


CHj 

1 2 1 j 

CH 3 -CH- CH, 

7.fsraft5T esnew 


CH, 

J ll 1 

CH,-C = CH : 

2-fwi3®rcsnfaa 


CH, 

4 3 | 2 1 

CH 3 -CH-C = CH 
3-laai3aR5i?-]-^nta 


$. aw 1aa*T 'afjtfaca'flk* cata : m $frik ?$r catcaa war wka Rc&caa acar 

aarafa ?ca ^aaT c^Srcar cak caaf?, o, n. s 4a araica ^ 5 = s.ts aaa ar &i4* ai*4 a>w arew i caw 
akigsicsncaa iCjHj. ?ka (C.HjO), ar??^^C«-t (C*H 1: ), cBSl^Uil (C 4 H s O) 

3'snfn 1 

a 

fear ^ ^ > ii5.yi a lc^^^ ■a tfSf$f?ESl 

^ f*R^ 3TT^ FC2F? C^TSR o, n, s 4caa 

®aa f^fe a»ca tl^ara i3»ica ®ra asar ?ca s rrcas 1 4asfu ^aa bifis>a» at «picai»ii9l<p<p aja^ aiaal^ faaa 
5if3Fa» ar csSrcar ^i3ijp«p wr^w^ai cafa 1 

i, 43a >t diIjb**? 'aijiPiwIU^ cak : 4 8 ? 1 Sts catena ksf wraa aaar^ arar aa 1 caw 

CH:> — CHi 


CH, 

/ \ 

CHj— CH; 
-Hlsqs'Ksrcaa 


CHi — CH, 

artcgfrfattBa 
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-'fa 

ii. , 4(j|Plwft>* C^l’T : ifl , arl'ol<j r,<ri(. , 1s 53F fel'il <3 O, N S S “’TsTST^ 

SJTCT l C*r*R 



ch^ch 2 

1 1 

0 

ch 2 ch 2 

/ \ 

\ / 

CHj — CHi 

0 


CC^T?rtcST 


(*t) 'aulMitnlS^ (Aromatic Compounds) : 

€R5 ’TO «)IWI>II (Aroma) C«IW> RTTWIW!!^ *R^f? i m<PTT Rtf ^fsr8 *f* I 4 OStfar ?SR (tftm 

Rie® ^sjr vn^'S rw o«ftfa«icn<r c^m 4<frn M“f3r «iwr rrj sjotw i <4 Gstft? 

' 3 IC .*^< 1 CtfH <!!{. 1 '?<l Wlwf <R5. '■3f[<(r^ ’oiokp ctfM <llC.tH 3C?l</3 ! 

*3 C3i'f$rW<f ®IM ^SRTKI CtffrtR RiKdltflflS-J'. £SR ctfH ^sTT W 3TTCR 1 4<TT 

2 [fe?T*R f%f3F?IT R£?T SHW , ij^f? R^ 5T!f3R e r*?l*T jr < 1 ^H 1 4<n MMrHJI*! 

SfSf SRtftf <ji(,<i ?)|C<i | 

RHMICSlfiv* CTtnaMCT RRR F73JR WTT «5 Rttf^T ^IT'J t<W ^RiT-^raUT^pT5 RRFHT C5fa (TPR (). N, S 
RT^R fcfe <k,< ^fll*i «T*T R3T ?[|t«^ 1 (R5R 

i, bi(dM> 'auiwICilHJ^ ctfbT RR! 1 <f*T*i olfliM RflCsltEHffiR 0 <T[' s f I 

i. tlf3W ^JlanCHfB^ OTt^f : R RjrWKiifiMt 1 l ©*JprtR <fl<*4 '‘l^twr^t 1 5RT , ff&« 

fjmas 1 r?r CTtm ctfrrw rt^rtcs 6 c<nf®H «rag «hrc5 

f Rtfrc rw 3 i M-ffsR <e wr ^ «ftw i cw? 



CHj 

i 

CH 

c 

✓ \ 

✓ \ 

f H ^.CA 

™ CH ^QHj-CHj 

CH CH 

CH CH 

X / 

X / 

CH 

CH 

C?s#R 

fiwtS*r whISh 


^., I^W 6lf3H» wijluilwlv* Ctffr : R -SrHotH RnT31WfijR C<T1 rAR t>u£j» <p!Wj<1(,\s ^[<R *1?1V||^[ 31^1-3 'omiMi 

wt*T o, N, s TtTfR c*w sap m ^TTT ^ 'iFTCR I CWf 


CH 



/ \ 

CH CH 

CH— CH 

CH— CH 

II II 

i II 

CH CH 

II II 

CH CH 

CH CH 

X / 

\ / 

\ / 

N 

0 

S 

sftratf^R 

HfW 

f<p5^h 
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tsR <1^1^ 


sw 


£sfrcrM 

l 


C^T 


rfr*r 


H^®r c^hr 


_j~ 


TpPJ^ 

CHr-CH, 

(tOTO 


^5R™f^ 

CH : =CH 3 

<W=T) 


X 


OTH 


X 


>FPt olfdH^ C*jN 

CH’ — CHi 

\ / 

CH, 


ch^-ch 2 

\ / 

o 

(H^r ^rgrtsr) 


X 


X 


I ^ — m ====; 

5RW Pl^*1 

4 3 2 1 

CHj — CHj — CHi— CHj, CHt— CH?— CH - CHj 
(ftWlt) (fiSfr-l-?!)) 

RPRlRRR 

CHj CHj 

1 3| J J 2 | ) 

CHj — CH — CHj , CHj — C = CHj 
(2-PjRi? s n»frc’R) (2-fiRi^RcsnPPO 



^pnr oifo** 

CH 

^ \ 

CH CH 
I II 
CH CH 
/ 
CH 


X 


CH 
Z' \ 
CH CH 
I II 
CH CH 
^ / 

N 


£RT^ fra : ^ GSRRHil*! 



*WtMlJS)4f GS|f*f (Homologous series) 



« ffaRoW ZT $vi><fs ?3iR CTftRR R^RTT RR^RT i Rpr RpT ?5 jR CRftRR i 

iucsrr 2®tr crItof rtrtrrptr sir' rrsr fRRR i pt £®?r crIrr^r 1 «i«« wr rtro'ih toRsoo 
G*rt%^ fa®® wr tot aro* i ^rtr o#r cr^rr top ^Rsfc £rfRtr mi m$ taf^ 
wft cRftRR top totr c^nr* frow crop rtsNp R^Rfa'A st m i SMa^mR rrt tot ^uiw, 

aj j frff^ . aij|oi<s|'5vi; ^'■'.<Jir , 5ii®i‘P 4)fRis sfofe 4|R5 4jof!; ^TOII-Sil G5i1*tR CRfR i 4)R* OSlf^f? 

CTtT^BT RTCR RRT CRftRR TOPI RTaf?p TO*R> i CTOTOIT G5tf=tR CRltRR TOP TOif? 

CoTpr ^tgrTOTTRl CRTOU RTafaP C^RT RTT RT I 

ipw^r m% RRtFfa rrtot Rf^s retr^I ^ otIrr^tof «iw w^p ~m «^rtcr RR rr 
t^stot cr riIr rtsrt tot. ir^htt Rfc rrrr RS^rp pfr» crTcrr ^TRfRR> ^T'w® <35 top 4p$it> toe fwlRfaw 
(— CH-.-) RRC^R RTafap an^ «PRt CRP'TOTTR 4Rsfl> RTRTRR RS.W*® R1RT SRPR R^RT RtR «W iR Rlfij^ -5 

CR HW 5R <2#t RRT TOT I m& RTOT^StR CSjf^ RRRjl!^ m WRiaR! TOT I 

(RTR \5)j!ejf<r>»i RTOPtfR <astf®T i ^a? RT^ra^I R°C<"« C n H:„; i Par[)?T n = 2, 3. 4, 5 a^stlfp ( 

RaR, n = 2,C 2 H 4 . ^T. C'H 2 = t H 2 (ttaR), n = 3,CjH^ ^t, CHj - CH = CH 2 (CSflf^R) 

« J 2 1 

n = 4, C 4 H, RT. CH j -CH - CH = CH : (WS5- 1 -tR) 

'ijafTCR R^RR R»RJJ- C^IC^ TRT ^f& R ^ TR RRltTO R?W«? WW RT3 fplaifRR ^TOPR (-OH-) RN^T 
f<mjVIP I CRfRR TOP 41RS^ Rrlfflsft RRR 5 ^TRfRR MRR- ( ^C=C^ ) R^RR I 4)1^35 SlRn, CSnfRR. 


RSftaflltR Gflf'f 

RTRlRRW^ 

n-^ *iR 

Swt 

i. WW 

C^Hin + 2 

n= 1,2, 3, ... $®TlfP 

ch 4 , CHj-CHj, ch 3 -ch 2 -cHj 

-aiJWftH 

C„H 2n 

n = 2, 3, 4, ... tP# 

ch 2 = ch 2 , ch,-ch = CH 2l 

CH, - CH 2 - CH = CH 2 tplfp 
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>48 <PTm : ffftrr 



C n H 2tl _2 

n = 2, 3. 4, ... tSTlf? 

CH = CH. CH 2 -C s CH, CHj-CH 2 -C = CH 

8. ?UHr^T 

C„H2„ . |OH 

n= 1.2.3, ... ?«7# 

ch 3 -oh. ch 3 -ch 2 -oh. 

CHj - CH 2 - CH 2 - OH ^5#f 


CnHjn+iCHO 



(?. «ithRs«,i?i® 

n = 0. 1,2, ... R^JTFf 

H”CHO t CH^-CHO, OVCHi-eHO t^Ttf^ 

<{}. wfi> 4)ffT® 

CoHin+iCOOH 

n - 0, 1, 2, ... ?'sj|ftr 

H-COOH. CHj - COOH. 

CH, - CHj - COOH 

R. Wlf& 

CnHjnt iNHj 

n = l,2,3,...^Jlfw 

CHj-NHj, CH,-CH 2 -NH 2 

CHj - CH, - CH 2 - NH, ^snfFT 


a^-ot+fi; cafe ?t?i c?*r f?*f ?qf»f§T *rf?pift*5 sra ?r?s = 

>. ??W1^ estf^ <?iT^Fn? ??t?^ 4i?fE> ?r?r?^ ???^^ ?t?t s?^! ?r? titrt -sr ^cr-Md 


yaj&s c B H :i1 .,: n = l, 2, 3. 4 ... S feri fw 

■an^Ptw 41? ?T*fl?'f ??t^£ C ;1 H ,„; 4t?RTr n = 2. 3. 4 twifc i 

;. ???4T3ft? s#? an^i?# ?w oft^ ?r?r nfc® 

•3. ^T^T^iTr (2#f? 'T4 V !? (J[r^vnjj tjf$ C?tOT5r ^41 WT e ff??' ??v4^Us? CWjY wgsr? fsrfs#^ 

( ci Jt—) tpuj*? -nrsNsj srrcp i 

8. 4)^5 ?sp:ndfr? cafr? -TiftM? 4i?# frftfg ?rwf; spi? ?«srH s -rtt^ cw c^s 

cuo 5pr^, 4)f?i75? c^sr - cooh ?*t?j i 

$. 4i?s ^Tsir^rrSt^r caffa 41 ?^ ?jj?^ *pr?s fa^raw ?j?st? wr 37;^ 41 ?^ sj^< i 

<(\w\i''4 irtf rtHT ?1? 1 ■ST'ffa?! *? ^%? 7T1W ?TOT «!£?? ?mr?fa?i ?i^? ^Ohg'sH 1 

®. 'Sw-fi csfr® srctf 4t?sf& fanfsT® ??t ?t? 1 cirsr^r ^1%? ?rc? th^i ■Tis^rw. 

^FTTf^T ?£S HTRTTT3J£PT ?&, I 
R. 4i?5 T^TC’ffiSjlF (.»Tt'l>IW*'«f. 41?s? ”t l »f®C* 2f^T ?7? I 



(Functional Group) 



fe>? C?R*f? ?rxi<lf'i«r- *)w^f»!f.«r. «r-'5C s 1 CW?f ?f? OT$IWf HST^’fiaNl (JStft? ■JR55® JiUiVij' 4!?>??f‘»i 


<f!?!?fr? ?s ■2fw*l»I ?st? STR? ®£? 4i?s CSfft? C?ft?t? ?n?!?f'f<fc ?t?i? ?IC4 3ffTi Trc^rftaffj? fiSjf*}? 

ni^iflP«i* *0? fa^r? <tr^r cr?! ?r? 1 sir.*t<. TrsrFfr®? C5f%<r ?mr?fa?> *ra 

■ror.^iJi^w.R's ?pjf5 i.<&fi? f^rf^K ■^stt^ ?i ?r?T Firfyi. 571 .71 ■=; <c sr«r<i <yr-vs n 

^4 ^gc« 4«H|*t c«pT® 41? 41? sS^f? VJf a f?fiF?T? ^<1?^ sfR^s *1735 if 

41? ®fH? ^Iwll ^T?> W ^C?T SIW I OT^T ^H^if?|fe1<'. JlplWMl ?Pl??»5l 1J«1'^?><I ?rsr «f4r,?!f<BfeT<i 


^1?5 43?? ??7?5^ -COOH, 41? <M^ll 5WT 41?? 41? ??l^£ -CHO. 

43^?? 41^51? 'Srer^r 4 ^= 4 ? TT?!^ -COOR, C^RKf CTtl^l? ?Fff#l7P f ?fip ?f ?^n^ 

41^5 ^r?«^ ?5T??sft ijeic<r-? ^K.«( C?T?n? 1 
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Wf ^Mg<ph ^tjC^E" ^ sjtift^ 1 ^Tvf^sr C^WT ^rr I ^njfT^ftiT 1 ^fZRRiT 

Stt? ^'tpiU^T ^TT : 


spr 

5RW#? GSfft 

<pT4^fl *TW 



i. 

«N4T*fa«> 4fas 

WfetPw ^s1*(® 7f •^trs 

- COOH 

9 

-C -OH 

*, 

^rwwilw® 

4ft® f?R5 

~so 3 h 

-f-OH 

II 

o 

3. 



-cox 

V 

-c-x 

8* 



-conh 2 

9 / H 

-C-N x 

H 

<2\ 


’ftaMfe'b ^t ^l'55 1^=1 

-CN 

- C = N 

fc. 


vjflHfe^s spFpji 

- CHO 

V 

-c-h 

% 

R>ct?1*i 


= co 

o 

* a - 

u 

/\ 

b\ 

^^fTMCTt^T 

i ^-^rjFrwi^f <rr srf^rcft 

- CH^OH 

Hv 

—>C —OH 

u x 

fc. 

'0|)]=U<! 5 l5. e 1 

2 c ^t WtWlft Of}|«1C<PR^: 

= CHOH 

Ac ~OH 

IK 

io. 

'StlW»l$*l 

3 5 -Wtwr ^t tH'#raifo wt^rc^Pl^r 

= COH 

= C-OH 

iS, 

«nrar ctH 


R - SH 

-S-H 

i^. 

'*lit i 1<M? e 1 'SilTfii'l 

^Tiferr^p 

-nh 2 

H 

/ . 

:— N \ 

H 

>«. 


•Ojjiqf<ys*S q^|<p^ ^=1<I> 

>c=< 

V 

II 

U 

/\ 

i8. 

^iW4ft*4 

^jM<M$A ^ f ^jiPltUPi-H IFT^ 

-c» c- 

-c=c- 

= tf. 


t®fRf 

R-G-R 

^c-b-cf 


*0jSi t c%t 

wt?c3t 

—NO, 

o o 

V 

7* 

1 



JJ'sBRT 

— COOR 

V 

-C-O-R 

*• 



— COOCO- 

9 9 

-c-o-c- 

& 

®n3PWI*N»B 


-NC 

- N =C 

*o. 

^l$(^1l ^It.flKtlfllO-lS 

Wlt^TT ^fkfltoisjii/iE ^ 

- NCS 

tfl 

II 

U 

II 

z 

1 

*>. 

sfftQjTWT C*fM 

*rr?^iwr ^®i<p 

-NO 

-N-0 


C?FM 


Ar-OH 

X 

0 

1 

-u 

II 

*0. 

*fl<i«!$® 

*ftfl$T^b 3pf$ 

- 0 - 0 - R 

e;i 

1 

0 

1 

0 

1 


Unfiled Notes Page 8 





?PTT?I*T : *|3J 



^ •* *RrsiTgc? afr^iffl, ftfsifi, UiafotiiSi « c^uSbp?# ar i°, 2 0 , 3 ®, 

4® ^S|^T f^OTW IS(V» W W I W ^f£r ®RWI^t ^C^itb s5?sf^ *t?PTPJ5 3flW ^ SICT ®TCsp SJT??lf% 

^4 ®ra^i w?mt>i ‘"rtsti'I *[fl> 'isivi 4 ^ >nw ^ <nw w«w> i R 4 ^ ( 2 ®) *ra^j a*rr ^?r 1 
<a^«iw fa# « israfi* ®rrt 33 ’irw ®f?rsn^«^5TTw TOaFw Bufowfi { 3 ®) e ren ri PriRi fi 

*wsn<j w ^?r 1 4it4il« ra^pr 5nw 4 , 1^1 cshw artsnfir 4 i?cstcsr, CT ws t ia « Pufra i fa 4 si#rt 
J flW Tpp 4!?C^IMH«> TRtiaFCT C»1l+*!Q (2®) -3 UmPni l Q (3°) q feg l eaM ^TT 4? I 
%'ST^a«fW®f : 

( l®) H , 1 j (1®)^ 

i*fC<W»lfi (2®) ^rt*T 


\ 

CH, 

2 1 3 


CHt 
4 I ‘ 


sf 


CTF Wfa (2®) H -| C,l 5 ~~ 9>” c ^2 — CH — ch 2 — CH 3 


sraPmft (3 *)h- 


I 

CH, 


t 


^tapnnf* (3°)^r 

C-PRIlItoMlft (4°)?st^ 


3^ ^*na> : CTrarsi asp at is^ifw fatbits 4T 'argnr ?w < riH ^p? Isr spp ^®rcr to 4?t i ppr 

CH,, (CHj)jCH, (CH,),C t'SJlfw I tW®l ?OT ?W<s5^ 4'^IH fltWIT J[*1HllH»b | « i£l?rr 

\<1? ^ll<£MJ I 


f^W ^st - ^.1 : 


’TSJTO CWC® OTtoBf -wwi J^PRi, ’ffiPw 5RPP5 4)4? <i&M 4T*Mt TpH/Pa ^RITO r^sf . 

(*) C,H 4 0, («T)C 2 HA (-4) C,H*0,. WCjH.0, (8) QH^O,. 


yiM4 OSlfl (51^\6«H 



^Ttf^St ’ipl<P C*ftTP twHut C® 7 *^ ^JTsrc^rnStTT <2#f OTtC^fiT *3^ f®jj f%-[ ^jrNpft 

Sftw I OTfesR C35TWT csrf^ WtTfRT S*rf?fe CSCT5 4 ggfSf 

(.^Hw (sift's <pu!.' 5 *fraw i 


^Tt?a*twT c^rwr a*rf=r cttm ‘Sufis ^mr ^ 4 - 45 ^ f^-^r -v^hh ^ CT^rf&a 

’TTWf 5 fv(.<P'S C n Hj„ (lii’STI'T n = 2, 3, 4 t'iJlfn) Cifuai ^4*173 OTNf& WPlf^T I C*PH 

n = 2, QH 4 ^r, CH, = CH,; n = 3, C 5 H 6 ^T, CH, - CH ** CH,; >9^T ( 2 ^t ctM ( 

<aV5®iM wit'll «i3tai«pi^*< ost*f CTtrt? lira 4 >i4 , *i-<m4'*i ISi?^ «j^vh 

’fsjas® C^o-J (4J^ITC!T n = 2, 3, 4 I'Sjlft) *flsR C®TST?rr C%tf& ^Tlgp p r tH i CTO n = 2, C 2 H : ^T, 

CH s CH; n = 3, C,H 4 ^T, CH, - C s CH. 

413T zit'ojw? (JSlf^f <?iN i vfl<i»5’«lt4 t*l*i«l ^f^?Rs 4lfiT®, 3jj|fiH ^vt(|(i, 

®f*f t«n®1w 4»l^<p5t ^ICM Rsf^t'e ftw? 1t R^F m® *t!3(CT 1 

t^lt’i* ifwifiw TOfift' »!?u<wi <iw5sr t*iin*ui ^wa aroas fe%® 

^4b4i 3 rit ^?r i <i»WT-q*3l ajgRrara ^swiftror apr, _ cooh > - so 3 h > - cox > - conh, > - cn > 

- CHO > = CO > - OH > - SH > - NH( > = C = C = > - C 3 C - > R - O - R > - N0 2 


8 
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wM* (Nomenclature of Organic Compounds) 

'3tl«wlfv»^> ♦Rife' AT IUPAC ♦l^itvoc. 1 ® fSR c*ilc'l? msraraA faw £<SH PTt 5jPIt : 

►► | c^TIl^I^ tlwH (Nomenclature of Aliphatic compounds) D 

*.*.*.* : WJWWHI itPtWf (Nomenclature of Alkanes) : 

i. SifstE) (.qlt’lfl C*TCA ‘UR’ OT*T AA 1 

2RR fpR femA WfiR 4S5T AA l 

srh 1*Rs*rfl^ ui?r«ic 4 fw4ib^ aat tu c*r aawtt *twt f*ranr pp# swh aw xps stir® , 
^*IWl i W?l? C*PtPTt fc*PfN1 f-fapwr uto at i 

star f*raw<j atfsfct p'uiukv A*pf?r® art p i uiraFgar c#ras Ft® *rr»rr ft** « 


F. 


8 . 



7 CH 3 

CH 3 CH 3 

1 | 

6 ch— ch 3 c 2 h, ch 3 

5 4 | 3 2 | 1 

s| 4 3| 2 | 1 

0*0 CH-, — CH — CH? — C — CHj 

(A) CHi — CH t — C — CHt — CH — C— CHj 

1 1 

CH 3 

CH 3 CHj 


ff. 2f*TR ftgspTA A5T&AA A^R ARTI# ^ OfWA ^1VAA c f ART FtTT Sfl(^ I CT5W 



* 1 ^ *nnip 

Pt 

®uh^ + ur = ^jKc.<H 

(alk + ane = alkane) 

CHj 

1 

fmr 

fmr + ur = fera 

CH 3 CH 3 

2 


t* + 44 = tep 

CHjCH 2 CHj 

3 

csff’f 

CSff’f + P = CSflWT 

CHjCHjCHjCH, 

4 


RtST; + ur = RiSciJ»i 

CH 3 CH 2 CH 2 CH 2 CH 3 

5 

emt 

+ liR = 

CH,CH 2 CH 2 CH 2 CH 2 CHj 

6 

CF^ 

+ UR = (,'FCP 

CH 3 CH 2 CH 2 CH 2 CH 2 CH 2 CH 3 

7 

CFA? 

(3^ + UR = 

CH jCH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 3 

8 

’Sit 

^5ft + UR = <mt»J 

ch,ch 2 ch 2 ch 2 ch 2 ch 2 ch 2 ch 2 ch 3 

9 


•R + UJR = 

ch 3 ch 2 ch 2 ch 2 ch 2 ch 2 ch 2 ch,ch 2 ch 3 

10 


ObQ + = »MH 


«om*fe»i pi* : cm* g*f& mg siFc&itsH *ram3t* ^oRtlw Arac* ca fa 

®|(.<p 5)5® At* i 'onfei^T^f ATAIP C„H: n ,| = R 3*® ®io4 ’anl<nr. < p« (R - H) 

tts ura# h ’ramp smra* at?pr ^ra^ ^r* - r fa 1 •nwm mg 

*lc*« C*ftA UR (ane) 4R fttA Sir?^ (y!) CTT*T A»AT FA l (Alkane - ane + yl) = Alkyl ! 

: - CH, (fWlSsr prar), - CH 2 - CH 3 (Ml* - CH 2 - CH 2 - CHj (OlHftn 

Tpra*) t*nft i 
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i*br 


: fafl* 

4>t4t*<4 ^TfT^r 1 %jt f®jf < p|^*'*"'s '^w «i®ls sr^ IT® ^n*pc.«i 2f*rw 

fif^T? 5f?f55 <F ) <C«T4 ^-sm 4RS$ wStfl ap^raFTIW il^f3r® TO applir ^TPjFlfl' S»1sW 

^Fsim t CTF*T _____ 

oS c57 ci chT 

I a| 3 4 , ,| 3 4 5 4| 3 2 | I 

(^) CH, — CH — CH,— CH,. (,<) CH, — "C — CH, — CH 3 . (*0 CHj— CH— CHr— C— CH, 


2- f»NI vifa»w>H 


I 


ch, 

2. 2- RvlI^RaUSW 


br. 


CH, 

2, 2, 4-STttw^?n:*t^ 

sraFT Hrora *nw tot Ftot ^.cto fea teflapf ^ sjttoT^^sittos ttcatw 

(?T«IT FTT l e?i«l*i SFC^f? C*fEF <S !j!!j fe?f SK^RT FTC4* 5T?7^R ( -) It>5» 

<1<!$J3 WT FTT I CW 

'CH, 

: CH— CH, 


C 2 H 5 ch, 

5 4 3 | 2 | 1 

OF) CH, — CH, — CH — CH— CH, 

3 .^rr^-2-ftvii'?^ c'=Tf^ f r 


3 I 4 3 

(*) CHj — CH, — CH — CHj — CH — CH, — CH, 


CH 3 CH, — CH 3 

7 b j 3 | 4 3 

(*r) CH 3 — CH— C — CHt— CH — CH, — CH 3 

I 2 I 

CH, CHj— C— CHj 

,1 

CH, 


3, 6-’ 



3, 5-®tt t«n^-2, 2, 5, 

1984 ^ttPRT Hip AC ^4 lit •■towf : 

aij i c]4>i^ 2j*w *m f*t^r fiww f*fror?i *iw fafeir c’rcror 

STSRSICH 2f*fH ftw<I c*r SfW ©^ *F3C'1 '5H!=1«P|5=1 fW?I 3STir?R y^i 

_ ^ > jr, _ 


CH 3 CH, 

CH, CHj 

1 2 1 3 4 | S 

CH 3 — C — CH 2 — CH — CH 3 

5 4 1 3 2 1 1 

CH, — C — CH 2 — CH —CH, 

( 

1 

ch 3 

nfcn.t 

CHj 

*tfcn.2 


«1^1.l 4st CTOf 7RTO CFT*PF*r (2 + 2 + 41-8 I 


CH, C 2 H 5 

CjHt CH, 

CH3 C2H5 

CjH 7 CH, 

1 1 

1 2 | 3 1 

4 sl 6 1 7 8 

8 7 1 6 1 

5 4 1 l \ 2 1 

CH 3 — C — CH — 

1 

CH, -- CH— C— CH 2 — CH , 

I 

CH, — C — CH — 

CH, - CH— C — CH 2 — CH, 

| 

1 

CH, 

l 

CH,-CH, 

CHj 

CH 2 -CH, 


*tfcn.3 


*tfcF1.4 
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7.st<i H"*i I 

i .3 dHl ^°ic. < p<i ^t*lj Ifl CTT^^®T (2 + 2 +3 + 5 + 6 + 6) r - 24 

l .4 dRT C^Oa <3 ^TPt (3 + 3 + 4- 6 + 7 + 7} = 30 
24 < 30 r.*KAs CTMffrfl ^3.6 -3£$ 2. 2. 6- -5-G£Tr B ti?n'«rJ'i i 

f^R : 

i. — C 2 H 5 "4T, CH, — CH, — — CH, — CH, ( — CH, ■*!«•*! S9 21TC® 4S3H3T) 

*. — C.,H 7 TT. CHj— CH r— CH j— — CH^-CH^CHj. 




CH, 


ch, 

I t 

S3. — C(CH,), ^T, CH^-C— — C— CH,, 8. — (CHOt— ^T. — CH Z — CHt — CH j- 

I i 

ch, ch. 


CH, 


CH, 


6. — CH(CHj) 2 WIT, — CCCMO. H *T. CH,— CH— WTT, — CH— CH, 


CH, 

I 

to. - C(CH,)H - <fT, - CH -, 


CHi-CHi 

I 

< \. - C(c z h 5 >h- ^r. - ch - 


b\ 


-C : -^,-CsC- 


$^r*3rTT$'1 : 

5. C(CH,) 2 H— C(CjH 5 )H— CHr— C(CH,)H— i CH(CH,) 2 

CH, CHr-CH, CH, C'H, 

I J| 3j 4 3| t\ ? 

Tff. CH, — CH — CH — CH_ — CH — C’H — CH j 

5. 6~SR!^ v i , 5 5 n:^c*55T 

CHfCHj)!— C(C 2 H s )H— (CH:)^C(CH 3 )H— CH(CH 3 ) 2 

CH, CH,— CH, CH, CH, 

i 2 [ 3 1 4 s 6 1 7 I s 

3T, CH, — CH — CH — CH, — CH, — CH — CH — CH, 

3_^vjT$rf-2. 6, 7- S$f3TS|$^(Si»r 

CH(CH,), 

I 

to. C ; H, — CH — (CH>), — CH(C4I - )— C(C'H,), 

’CH, 

‘CH— CH, CjH; CH, 

7 ) 6 5 4 3 | 2 | I 

^TT. CH, — CH, — CH — CH, — CH : — CH. — CH C— CH, 


CH, 


3, 7-35$ ?^-2, 2. 8- 


'affo 2(li>t*C*Pfw3 ftt*l t'SN CTKC^ 

fro *tiw •pt)! 5CoT i dnwa 

(-ch,) *fr=4T 

fej(M ariwt CTlpra ‘^'wr *3^ 

^p? ^<TT J 
CH 3 

CH, - CH -CH, ( ! 3fT?CT1 faSoPl) 

CH, 

CH, - CH - CH, - CH, 031^ C^fpSs?) I ^ 

w 'ft*' 4pm ^ *5®T i 

CH, 

OTSI*T CH, - C - CH, (frOTHi.™) I CTft'BT 

^pff OT& 4>&Ki ’WHW fepi«4 3WT i 5M 5P5T I 


i » 


. W’l'A'ijlM ^3f - : Pic.«l wijhW'lGWIS *ffsr CSW 

r Ai\l i. C(CH,), - (CH 2 ) 2 - C(CH,),. *. CfCHjfeH - C(C 3 H S )H - CH, - C(C,H } )H - C(CH,),. 

to. CH, - (CH 2 )2 - C(C 2 H S )H - C(CH,)3 - CH,. 8 . C 2 H S - C(C,H 7 )H - CH, - C(C,H,)H - C(CH,),H. 

9. C(CH,) 2 H - C(C 2 H,)H - CH, - C(CH,)j. to. CH(CH,) 2 - CH(C,H S ) - (CH 2 ), - C(CH,)H - C(CH,),. 

3. C(CH,) 2 H - C(C 2 H s )H - C(C,H,)H - CH, - C(CH,)H - C(C,H S )H - C(CH,),. 
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99199 . firfts 


*t*4HM (Ntmmclaturf «r Slkencsj : 
i. fijfefB <3^99 •HCsnr C“fC9 *$9' CH^TT 59 | 

$ (- C = C C) C5 WySF (3TFt f539 ar*TPT f»t959 (5WM p9l»*i W 55 i 

o. *f«(R 49 9$ i c4 M e* ^<tr 59 C99 99©t?tt 9NT f*f9*r »Hi»if<i #919 9tw 

«m?p i «<fr* *tNt f*i9st99 itptc*! ^“iw f*!^ srr^ 9t i 
8. 09J9 f»RS^cT ''5l«^'5» af%f?> 9St^E9* 9S9)lP® 9*9T 59 I <.9p<P C9E^ 

(- C ■ C O ♦l%l < wfc 59 wlW c*f55 09T9 f*i<Pf,q<i £|fe1^ <pi<P(.o ^ftfraaPrKr 9?9 mP® «mi 59 i f .9*H 
CH, 

4 jj 2 I ^ 

(9?) C'Ht — C — CH = CH- ffl^BV* 8 !'); 

I 

CH, 

CH, CH; — CH, 

b s| <| 3 : i 

(*f) CH, — CH- — CH — CH - CH — CH, 



CH, 'CHi 

4 ,1 2 II " 

(*T) CH, — CH — C — CH; — CH, 


<f. 


09p f*l<r>7;cl<5 §59 *Tt^5 rjg [£$ iST99-9*fc 49*? ‘jscf 59 4M ClC^Cd) (/Jp<P £955 *n9T 1*W*T 

<MW5tfe> C C9f*[, (Tlf^ 5 5(59* 09T9 fawtfl 0f^f& 9t|4*t£5 9*[T9i!5>t9 9?9tif9® 5<j| 59 C999 



<*) 


CH, C 2 H S C 2 H s CH, 

8 ‘ 7 | 6 | S * j| 2 | I 

C H , — C H — C — C H =CH — CH — G— CH, 

I I 

CH, CH^ 


b. 


] 9Q3 5JJot 9 [UP AC 1 J9Tf9*1 ’S5f9 C9tW ^5^ 514^ fa t ft , flt c t9 CW fa§ p(.4“1*d 3^R 99T 

5C9C5I 

93. 9p </M£-d ?Sr5 C9tOT9 *119<MC e f9 £9*£4 ^5^ <Pl*P Pi^»l ^919^9 999 45lf<9* 99R *H9T t*f9S9 

rtf9T 919. ^599 C9 <M<P 9^lf*T5 9?9f<P SjfenfW'S 3F0 9l<f>f,<J ®[{.<P4 SIT919T PC'® 5C9 I C999, 

CH, C 2 H<CH, 

6 si 4 3 I 2 I 1 

CH, - CH - CH = C — C - CH, 

CH, 

3-t®ff?®T-2, 2, 5-5r5t99T?=T C5S-3-^9 

9. 0919 f*t99FT %9i979? vSl^g* 5959? ^59 f"t9»l pT9l9*r 9>95® 59 I C999, 


CH, 

’It 3 4 s 

t CH; - CH; - CH; - C - CH; - CH; - CH; 

4 C9Mt§9 9^ 1UPAC 9T3 2 - CSfT' i lt?^n:* s f^‘- ] i 9^ 7fl> 5TO? 9^f59 C9fi9T 5C®t 

^19 f^ 99iCT9 49#9|3J 9ST^99 9^ l ^59T? 09R PlW f5PTC9 7^ 9>l^(.9» ?*9T 

91^9 9f | 

09R 5«9P<f> C919 5 f995FT 4^? tj9^ 9f9?T9 <p*H/n £T9t9 91W ^ “INT f^9»(,«nfl 

P^S®*! SJT919J Pt,® 59 I C999, 


6 5 

CH; - CH; 


C,H, CH 3 

4 I 3 2 1 1 

-C— CH-CH-CH 3 


4 C9t9f59 9^9 919 : 4*t fl . n ? 5 t-2-t99Tt s rc5 : S-3-^9 
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^T. aft <3T. fta4W <s f4<|f)i^ S*«f$ WSTW i£iat St? <PN»< 

of^rr^p f*rgs5T ^wa, ^sca cat; ft-MCf arranr ftrs ^ca c^r fta^r tona? fa<ai*t 

^tff^S- «JT^? | c*pr, 

5 7 

ch = ch 2 

si 4321 

CH = C-CH Cil=CH-CH=CH, 

4 caHfi>a sifta* to : 5-tvl| , ?'l!^*K4H»-l, 3, 6-IalW? I ^«TCa tofllfa® ato WT ft<iau. M s '5W?FT 

1 _2, 3 - 4 « 6 - 7 <H4w *TC*J7 tBTCS 1 ftaffa Cto 5 TOtflftw asac^T Iw+fra ^5T i - 2, 

4 - 5 'S 6 - 7 <4fi> j iU < p aa I 

CHj 

I 2 3 4l 5 

(*) CH 3 — CH=CH— C — CH 3 


CHj 

4 I 


(>) CH} — CH — CH = CH — CHj 

4-fsraTt*n:<^-2-^ 

4-fsrsnt E T-2-c'^T at, 4-ftait i toto-2 at a*ift «n?rt i 


I 

ch 3 


4, 


ch 3 ch 3 

l 2 3 1 4 1 S 6 

(*) CH 3 — CH= C — C — CH 2 CH 3 

CHj 

3, 4t4-j?ftl*Ml3*lt^2-frr 


1 

CH 2 


CHj 


(8) CHj - CH 3 - CH 2 -C -CH, - CH - CHj 

4.f^ntfr-2-KiT <> nt 5 R^&- 1 -ta 


1 979 IUPAC ^ ,t T ! f?r*i 3r-wrfr afaa ca ot irtar aaaa-^i 4 *« fe^R a^ara anas ca ca^^wa 

sfsnr <n«fo r a arf*)ftas atato 1 ‘ta* <aa cata at ^ at artaf atofR (-) ara^H ascg StsK aaiT ^ir 1 fog- 

^na <a fife aar ar i 1 984 ^3 1 993 area <3 ftfea a^ca 'oiiIsiPm calca ca ca wot 

sn^j ^tosf^r la<$a o«yw cat cat swa ^iifHfoa* aOTiw ta Jia >ura 3 itc<M (-) fe 5 aiwa 
asca Scgra a^rr aa 1 ^a^tof i T®r^k« ^iwitim a^p* smw& ftfto rt to ast^#rto ■strips aaa ^ c$Mt 
aa^a ftotaar jRftai aiftf 'S aiatfs^ araaav®n 


<3. aw* ftascaa arca afs* totr ftfaserswit** «oi*rca i a flfs apjarfr asar ?a i casw 


CHjCHz — CHj 

6 S | 4 | 3 2 ! 

(as) CH} — C — CH — CH = CH — CH} 


(*) 


CH, _ 

4.^vj|5.<n-5 > S-Msitla^llt^rASH-l-t^ 


CHj CHj— CH, 
s 4 1 3 1 2 1 

CHj — CH — C —CH- CH, 


3^s|f5^-4-ftot 5 TC 9 f^-2-^ 


(*0 


CH} 'CH 2 

4 i I 2 II 

CH j— CH— C — CH2 — CHj 


2-^»t^r-3-f5r^ 5 lf^- 1 -t* 


l CH 3 
2 I 

CHj CHj— CH} CH,— C— CHj 

3 7 | ft ( S 4 3 | 

00 CH}— CH— C— CH — CH— CH— CHr— CH} 

I 

CHj 

3, 6-'faf?$Vll? i 1-2, 2, 6, 7-C0Slf>l«ll? e 1^?-4-t J T 


WWl4STtt*T (Alkenyl radical) : 'S|l1 s 'lfa*i to3T «i?C41jk.'«^ J ^STT<lW ^*l>llRl'® 

asar?r c*r ^ i , 3ut*iftoa c tl H 2 „ i n = 2. 3. 

4 ... thrift 1 Tpc<M tota*T w c n n 2n -, 1 toasto^ ot tora cto 

e ca* aFr fea Wivi (yl) caN ^a r 5a l 'Hsfra (Alkene - e + yl) = Alkenyl l 

^to<mai*r : ch : = ch - (Rhi$*i f^), ch 2 = ch - ch 2 - ^45) t®ntw 1 
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<PTniiT : *K2F 


e wi^iM 4 ^ - j Pctjfl •srw c*r*r 

i. CH } - C(C 2 H 5 )H - C(CH : ) - C;H S *. €H(CHj>j - C(C 2 H 5 )H -CH = CH- CH(CH,) 2 

9. CH, - C(CH 3 )H - CH = C(C 2 H 5 ) - CH<CH 3 ) 2 8. CH 3 C(CH 3 ) = CH - (CHjfe - C<C 2 H 5 )H - CH(CHj) 2 ; 

<t, C(CH,),H - C(C 2 H 5 XCHj) - CH = CH - C(C 2 H 5 )H - C(CH 3 ) 3 

CH(CH 3 ) 2 - C(C 2 H 5 )H - CH a - C(C : H,) - C(C 3 H 7 ) - CHj - C(C 2 Hj)H - CH(CH 3 ) 2 
4. CHj - C(CH,) 2 - C(C 2 H 5 )H - CH = C(C 3 H 7 ) - C 2 H 5 . 


: ’auW 4 t|tHU H|it -MM (Nomenclature of Alkynes) : 

asfeffc cfrm sTfca? ew '^rsrr i 

( — C = C — ) ^A'5'S f*l4 ,e ’tfi>t4 s £f4T*T Pi-p®! 1*hid»i 5?T i 

9, ^ifo ^ 33*( ‘S** 1 'SjW ’'otta^' <pc<) IMMCS C/4 4R? 1984 *3 1993 •'HO®!* 


1UPAC ^MiR'Il-p «i' < p<h,o 1 ; 


ThT 

2 1 

(^) CH, — CH — C = CH (M) 

(3-f^Ml? 5 lft3LJ- 1 -'Oil?*!) 

3 ftwi^r-i-RSUilH ^r, 3-^1341 ft SSiS-m «iott i 


CHj 

5 4 | 3 2 1 

CHj — C — C = C CHj 

I 


CH, CH-j— CH, CH, 

7 6 | S | 4 J 2 | l 

00 CHj— CH— CH— C = C— CH— CH 00 

(5-tMl%l-2, 6 -^ 5 I ?l»t M wMT-3-^il^ ) 

ch 3 

1 2 3 <t| 5 

(®) CH 3 C=C— CH — CH 3 OO 


CHj 

(4, 4-®T^lMT^-M^--2-^T) 
CHj CH 3 

3 4 5 | 6 

, — w.. C = C — CH Cllj 

(2, 5-^T^l?MW3ei-3- ; 5ntH) 


1 21 3 4 

CH,— CH C = C 


ch 3 c 2 h, c 2 h, 

1 2 I 3 I 4 S 6 I 7 * 

CH,— C— CH— C = C— C— CH— CH, 

I I I 

CHj CHj CH, 

(3, 6-«ft%8rftsT-2, 2, 6, 1 - ' 


m 


IUPAC ^5 ^Rf C%TO f3IWT 

apwi ^ ^TSRT C 4 TO TO Rt 1 cw ch 3 - ch 2 - CH = CH 2 

I 2 3 4 

$=T, -! TO CHj-CsC - CH; 2 - 

2 TO I 

finite cm wtot *n ww\ cfe t fwK ^ ?m\ ten^f 

w mm (Rt i cw (i) ch 3 - ch = ch 2 (csnf^R) © ch 3 - c 3 ch (csn^r), (iii) ch } - ch : - cho 

(OT^TO^f), (IV) CHj - CO - CHj (CSTHTIRR), (v) CH; - CH 2 -CO- CH 3 (R5BHHW) l 



O. 


WsT^Ixo^lt-q <M — ^ m 8 *- SlilRw RRr RRf 

i . CH 3 - CH 2 - C = C - CH 3 ^ CH 3 - dOhh - C = C - CH 3 
CHj - C(C 2 H 5 )H - C S c - C(CH 3 ) 3 H, 8 . CH(CH 3 ) 2 - CH(C 2 H 5 ) - C 2 - CHfCHj^. 

C 2 H s - C(CH;) 2 - C = C - CH(CH s )i 'b. CHj - C(CH 3 ) 2 - CH 2 - C(C 2 H S )H - C a - (CH 2 ) 2 - C(CH 3 ) 3 

CHj - CH(CH 3 ) - C(C 2 H 5 )H - C = C - CH 2 - C(CH 3 ) 3 , 
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£$f? i'S'S 

fw? « fa<PtH ^ <$lWd H|i|<MM I ?l'?!^aici|«5(.«<[ ^<37^s ^ fe 5 # o|^--^fT 
fi<iqH sfFPE«T dew* ■JW3FW '8(JM^I-¥I?i?ST (Aika-diene) « (Alka-triene) ^T ^ «TW> 

4<>?« 0 5 ,T^CSj 1 <M^Wd 'SJ’JT® TjflS - «TT fan IB f3WR <i« 1 IW STTCT >ac<l C 5 TW53 -flCW/P 

'aMl*H 4 l-'&('5’$if5*i (Alka-diyne) ’G ^Tf51<PT-5T^^1^*f ( Alka-triyne) ^°il ^llo^ 5 i Sn ; 
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}\S8 <W[*M : fa?T7 *731 

475$ C7ft77 Wjt® 77^7 -7747 $75,7 (; c = C ') « a#T-®tfsT fttWT (- C s C -) $®7 
®*t f$\S> «n^5T : 4'®? CTTI^RI 7j<JC5 ¥(^7-7747 f775t7 (2: C = CO « ¥T77-¥T47 &W (- C = C -) ®«7 
4 > i 7 ¥<^ ^?i¥ ^ff® «n®w c*fkM7 tt^st? trw ’t^r 7 s ‘wiTfr" 3*r.y? a)®H(* (.*f 7J75i® 1 5 7‘fT7 e t f777 

5 ^ 7 ; St 7 c frrETr7 Tjgjnft '$**' arew 47 ? '^rr?7' *rt¥ ¥7t7 1 ctMUtcts «ui*tfo*[$7 

W|U«j>d e T 3RJT w I 4C*C3I f*175W7 SHT^ia? 77^7 >WMi 5 T?*lTT 1*TC7 ®7T 57 I SfTR 

f*ras^5T5r 77^7 ’{Tsn^ C^RT 5 3T?77tf7® 57 C7 C«R¥ 07 5 ¥<1G*1 ~C = C'7T, - CsC-47 7WT 

HIW.7 I 475fi^7S TTP^f *fT37T 717 ®^7 4777731 4® SfM C*R7> f57Wi7 ®77 C7 7^7TT *llMlfa® 57 ^77 
an® C7W f3J75tC7rf ^77 Tfw 47*? 7t7JT 'SIIMlfT® 57, f^l fTTTR StTTJTj 7T7 i 71^ 4(7*C4 

fa<15iC7<l ffe® CTTT* Sf7I7 f*j4»K¥ ^tTTlfT® 7*71 57; fTPf TJ7 717 ’TTlfw’ fnt7? C*t7 57 1 3nl54 k 1' 5 <^‘7 '• 

» * 4 t ’ i 

(i) CHsC-CH 2-CH : -CH=CH,(C5®- 1 -^r-5-7nt7) 

4177731 2J717 f*IT7?J7 TT^Tl^f C 7 an® *Wl1w <P7T C5I¥ 7T C7>7 177^7 3 fajTTRT* ®7$t7 

<TO® i iT^f afi}T7 f*|<K<?T7 ¥77 fi*¥ CM§ 7^7Ttf7® ®7[7 WT^ fe7R77 'M4?K fST^RT 445W CSIW ¥7 
7n?l7 TR’tTTT fti¥ fcnTT WTT^T fef?*® 57 I ®f5 afTW f*i <17717 •w-if.-i-fl 7?7TTC® *Wf7® C7|t¥ ^ 757T 5C7C5 i 

7 fc 5 4 A 2 1 

(ii) CH-.-CH CII-CIU-CH - C = CH (C5^-5-t7-l-7TT?7) 

4t^3T aTTR f*i7^eT7 7^7 |[f?® ¥777 Ws' ¥7**^ ¥l4i.77 7?' 5 fTT 1 7° ^T^7 

t/fi\r.^ fpf 4Plfw<fr ®7t»T 77*1® 777^77 7?7JT 27? ®T^7 ^5T I ®T$ ¥t7f7® C7t® 5f7|7 

f*!<jire-|<i 7;7nt7® <>4' i r ,7C5 

¥77 41^50 1993 7IW4 IUPAC ^'7Tt7*Tt® ■a»J>t4 c f <P<5i? Gt7 i 7®7tt7 Sjf®f& 1993 

7IM7 IUPAC 'Sj-juifl C7fc*t7 7TSI®7 c t ¥71 57 l 47 ‘‘J'fW ftf® f7^7 ; 

4¥? 5 ! ?CS)1¥|<7 ¥177-77^7 f777i7 3 147HH 7®7f7 gfSfTTT -af « 7?7jlf7® 

7S?3 47*77 Alkcne 47 e WF yne Tftr^t fT77t7 3 1475777 445H ¥J7 C7TOT7 7TST¥77 ¥7C* 57 I 

[ Alkcnc — c + yne) Alkenyne 4®Tt7 CSTTT 57 I ®t7 7t7 477 57 C 7 7 c Ml4 5C7 f77517 47 ? f375H?t7 


7;7TT 475^ 57 ®t7 CTWHr3 >M7i^ ¥T^7 77717 l575i7 2IT7T7T *717 fTKf TpT 7T7 ^f?7 7I7T? C“t7 57 1 


1 234 

y CH 2 =CM-C=CH 

5 4 3 2 1 

5 . CHj - CH = CH - C = CH 

C7^-3-57- i -5(f37 

543 21 

CH ^ C— CH.^CH - CH 2 

1 -^4-^n^T 

CH, 

7 6 S 4 | 3 ? 1 

8 . CH, — C s C— CH — CH = CH— CH, 
4-t77TtsTC5^-2-t j r-5- , 5n^T 

CH— CH, CH. 

* T * S | 4 1 | I 1 

<t. CH 3 — C 3 C — GH— CH=C — CH. — CH 3 

5.5?n^-3-fswT?¥¥rt-3-t7-( 1 .i^ 

CH, CHi — CH 3 

1 2 | 3 4 | S A 7 

fe. CH, — C=CH — CH — C 3 C— CH 3 
4.t7Tt^-2-f77ltffTt5’t-2-^-5- 5 3nt5T 

12 3 A ^ h 

<i CH 2 - CH - CH< CH 0 - CH 2 - < ^ CH 

CH, CH : — CH, 

1 2 J 1 4 $ 1 6 7 

V. CH 2 = CH — CH — CH; — C — CsCH 

1 

CH, 

5-?7l'3*i— 3. 5 —' * rIw l3*i w’5- 1 -57-6-^ 
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?Rt?R 




CH, 

* 6 5 I 4 3 2 1 

*• ch 3 -c=ch-ch,-c=ch 

5-fa«n??TCTO-4-TO - 1 -*HTO 




s arrra faroc^A toto* to? trow?? 

«MfW C?ftTO ?1CT WH SMR PmTO 

^^frrfins tot? croat sfi?Rr otttt to to? cetera 

•TO TOT^T ?!?[§ CTO TO I is, io 'Q i'O'R <fl Stf® ^f5TO*f 

TOT wit? I 


CH, CH 2 -CH, CH, 
io. 8 7l 6l 5 4 31 2 1 

CH 3 - C - C =CH - CH, -CH- C=CH 
3 I 

ch 3 

(6-$Sfft®T-3, 7, 7-SftfTOltsTSlt-S-TO- ! -WltR 


C = CH 

7 6 5| 4 3 2 I 

Si. ch 2 = ch-ch-ch = ch-ch = ch 2 

5-?^Ii5*ii5*iw^'- i , 3. 6-jji55i 


Br Cl 

. . 1 2| 3 4 s «| 7 s 

H. CH 2 = C-CH 2 -CH 2 -CH 2 -CH-C*aCH 

2-C3TOT-6-CjPl«iratl- 1 


I 2 3 456784 

3 ®. CH sc - CH 2 - CH = CH- CH = CH - CH, - CH, 
C5TO-4, fiJBflTO-t-toft? 


CH 

I 2 3 4 5 6 7 8 9 10| 3 M 

i8 CH = C - CH 2 - CH = CH - CH =CH- ©= C - CH - CH 3 
I O-fTOI^T 'S|Hlto+l-4. 1 , 8-'i>l5'VI^H 


ch 3 

10 9 I * 7 6 5 4 3 2 ] 

iff. CII 2 = C - CHj - CH 2 - CH 2 - C = C - CH 2 - CH = CH, 
9-f*WlVlCto+|- 1 . 9-Wt?^T-4-^t?7T 


ch 3 

1 2 I 3 4 5 6 7 8 9 

1$). cn 2 = C - CH 2 - CH = CH - CHj - CH, - CH = Cl l 2 

2-fTO1$TO*TRT- ( , 4. S-Jals^O 


TO??tTO? : 7 # CW1 £sr t%TffTO3R « ©TOR ?«?H 1%ff 
Tpf^T fros=T 1TORW4 CTO3T f^TOR TO? £? 

TOaHT TOT, ®|? 'gfrMIU f^TOR <S ©TOR <JC? TOR fro^r 'WT 

f“l < P c 1 t<P^ 2|T*fRI fc® ?C4 1 

ft^K CTt’fffrt'P *il4 RTOntSpo w to TtfsiTOR i-jq ^[,9 1 

-snwibR cro® th^cs?? «i^iih tot tot c? 3st? c%to ttotocto c^ar 
iupac *ra% ate©®' tou? R?*tisF 2 to wtrro srffo ^totot tw? 

TOTO5 I 


m 


CH 3 - C = C - CH - CH = CH 2 

3 I 2 1 

CH 2 -CH = CH 2 

4-f*4l?MC^- 1 -^T-5 JariTO 

4 5 6 

CH 3 - C = C - CH - CH = CH, 
,1 2 1 

ch 2 -ch=ch 2 

4-(a-4f. | 1 , 5-TEI^sr 


: a guide to IUPAC Nomenclature of organic compounds. Recommendation 1993 I 



n<T»i«'olt«j TO - $,.<? : fHIcosi cCMtoWR R1? C9f*T 

5. CH 2 = C(CH 3 ) - CH = C(CH 3 )2; S„ CHj - C(CH 3 ) = CH - CH(C 2 H 5 ) - C(CH 3 ) = CH - CH 3 


«. CH(CH 3 ) 2 ~Cs C--CH(CHj) - C s CH; 8 . CHj— C * C— CH(C 2 H S ) - C s C - CH 3 

<2, CH 3 - C 2 - CH 2 - CH = CH 2 , to. CH 2 = CH - CH 2 - C(CH S ) = CH 2 


S. CH(CH 3 )2 - C 2 - CHj - CH = CH - CH(CH 3 ) 2 *. CH(CH 3 ), - Qt - CH(C 2 H } ) - CH 2 - CH = CH - CH(CH 3 ) 2 
*• C( CH ,>2 - CH - CH 2 - C * CH So. CH 3 - C 2 - C(C 2 H 5 )CH 3 - CH = C (CH 3 ) - C,H 5 

*.O.S : *JPIWI*WH (Nomenclature of Alcohols) : 

i. d) TTOTO1#?r Oart^R (RTcTO CTO? ‘TOT’ 2JT *?m* C^NT To I ^itiaTTOTO C%TO GgfefgT®]? ‘d)R' d|? 

•^TO^r’ (Tan? + '3iTiTO? i r?w< caR sf«Br l, ror’) tot totor to? i 
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i'5'b *131 

- OH ^*14* *&*& i ' 4«5'3» <FW ^"'SK f*|<tiplf^(.<Ji SWF f*1^ssrT f^TC? $fejj ?F ! 

«. sf<(F i)2F«KF W ^T C*F tw^FT *fNT f*RF 7WP# SWF Ff^sr STKF l 

*m <ffft %^y sfff f i 

8, SWF f"W*l« 2jf%f& <p|4^(.<f- ■*T*fr?T33^5T' F\*l]lf4l« <><)l ^ l Olf^ 5 W -OH FC*J'3 s <Pl^f5 


‘5TT r,»nf>7<r> 3RF> SW'* 7 fopftTFfl afeft? **; 4 1 FsFlIfl’S <P^[ ^j| [ (?)»)«h 




4 CH, 

CHj 

CHj 

3 CH— CHj 

4 3 | 2 l 

1 2| 

2| 1 

(F) CH, — CH — CH 2 — CHi — OH, 

(<) CHj — C — OH, 

3 1 

CHj 

(n) CH, — CHj — CH — CH-, — OH 


4. SWF l*W? -OH Fl^pS ?ST%W *#t%^ F°s 1 *ITnF FT FT 'SF <fl? (• ) FTFFT3 

^EF S^fFFFTFF l 

b. SWF t*RR«W tiitw ^ “FFT f^FTWFTCF -*li1=1C<*^ 4W fife ^Fffi W 3F i 


^TT^T : 


CH, CHj 

4 3 | 2 | I 

i. CHj — CH — CH — CH 2 — OH 

CHj 

1 2 1 

CHj— C— OH 

3 1 

CH, 

2 -I^Fl^rcsjPTF-I^F 

CH, CHj OH 

5 4 | 3 | 2 j 1 

©. CHj — CH — CH — CH — CH, 

CH,C 2 H 5 oh 

5 4 j 3 j 2 | 1 

8. CH, — C — CH — CH — CH, 

1 

CH, 

3 -^15*1-4, 4-^ Rfivj [ 5=1 r,' p f^R- 2 -^F 

S 4 3 2 1 

ff. CHj—CH = CH — CHj— CHj — OH 

CH, C 2 H 5 OH 

6 S| 4 3 | 2 | 1 

fc. CIC-CH-- CH---- C— CH CH, 

3-$FTt*T-5-lFF| ft*l Wfl-3-t 5 T-2-'5F 

OH ‘CHoOH 

4 3 1 2 ' 

8 . CHj - CH - CH - CH 2 - CH 3 
2-$*4fe*lR$GW- 1 , 3-vbl^'iiq 

C 2 H 5 OH 

S 4 3 | 2 | | 

lr. CH, — CH, — CH — CH — CH, 
3-$MI$*il'T$W-2-'aW l 

^ 1 

J, r -' ,: . h«t»1«'»Im - ^.b : 1FC5 FflHTFT^TQWTF FtF CFF : 

IL^ i. C(CH 3 ) 3 -CH 2 -OH; Ji. (CH 3 ) 2 CH-CHtOH)-CH 3 ; 

0. CH(CHj)j - CH(C 2 H 5 ) - CH(OH ) - CH,; 8 . CH, - C(CH, h - CH(CH,OH) - CH,; 

4. C(CHj) 2 H - CH Z - C(C,H S )H - C ; H,OH; b. C 2 H, - C 2 - C 2 H 4 OH; 

8. CH, - C'H(CHj) - CH = C(C 2 H 5 ) - CH 2 OH. 


.i.tf : ( Nmiifiu lature of Aldehydes) : 

i. si Tp^^ntw csfftF <Fft*w ftff c*tcf ‘W ft ‘^jf’ ifft i 


- CHO ^flFF ?WF iF *I7F <pT5F fV-PTf&TF SftfF f*R®T %F1F fFFTFT W 5F I 
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o. 

8 . 

a. 

'b. 


f*j«pei!o(.<p t£|3R'5JW fa <15^ 3? C*R aa’SCat *iT*rT F*!^ a<Jt*tfa 2f*JH f*1 < Pt 0 lfl afW ^5* ait4> | 

?rars. atar farcsca? <wctt ^aarar F*^r am? ?t i 

aWH i*l«r*c«m <4<<a? aa cafta? arw?? <mi atw* i 

"flat faasaetalt* 'ai)H(. < PC * * i, fl ftf^ -ai*Ji*ll3l ^Cga ?s?T ?? ! 

^uFifeg^E 4 * cm? +i^l) ?Fmi w=N *renrr<i T*ma? 4 s * arc® arc?s i *st$ 4? a^R 

asajr t ca Rsmrta ^jw wn? acura* at? at \ 

wff> -cho span's* ^i qFs^i5c*<3 wm aw? wra a44i‘iy'3> 

w*r ^pnt? aw ?? 




crt 3 

4 3(’ 2 1 

i. CHj — CH — CHt — CHO 

CHj 'CHO 

5 4| 3 2| 

*. CHj — CH — CHj — CH — CHj — CH 3 
2-taf^-4-faattaca^HiFr 

CHjCHj — CH 3 

5 4 [ J | 2 1 

*. CHt — C — CH — CHt — CHO 

1 

ch 3 

3-tsnta-4, 4- i sitfaat^a^BTFT 

CH 3 'CHO 

5 4 | 3 2 | 

8. cilj C <: 1 1 - — C H — C H 2 — C H , 

i 

CHj 

2-tai^a-4, 4-^itfoaf?ata^iajm 

<t. OHC - CH 2 - CH 2 - CH 2 - CHO 

f j * 


1993 <sr iupac ynfaa '* 1 * 1 * 1 # afw <mw araitR 1*ma w^cr< aw? ?*r??'ft a?taf? 

<L«* aiw t-^c^wi ?.®f? c?taf^(. < T i sth<i) ^p^^mac**? ®r«?i l\(.^i l *\ wr i <pi<i<p <51 ■sprtw 

w^r awic^ wrr 3 ? ar i casw 3fl* - cho ana? $rt 3l& - cooh spta? w^t 

afab, 3 ft - cn sfta? stjtt 5t?*rf?3i^a feac< ^&t?a ?w ?? 1 
>r?ia1? f& 3f& - cho 5?ta? cm? : 


CHO 

I 2l 3 

i. OHC - CH 2 - CH - CH 2 - CHO 

cfiftm-i. 2 . 

CHO 

I 2 3l 4 5 

o. OHC - CH 2 - CHj - CH - CH 2 -Clb -CHO 

car^a-i. 3 . 


CHO 

4 3 2l I 

OHC-Qb-CH 2 -CH-CH 2 -CHO 

R5d»H-1.2, 4Jife4>l4Mfe*ft'b 


Jl 

/l 

X 

P 



fawwr - *.*i : fats ^jw(?$]$,vi>wnaata caa 

i. CHj - C(CH,) 2 - (CH 2 ) 2 - CHO *. C(CH 3 ) 3 - CH(CHO) - C,H S «. CH(CH 3 ) 2 - CH(CHO) - CH 3 
8. CH 3 - CH(C 2 H 5 ) - CH(CHt) - (CH;h - CHO <t. C,H< - CH(C,H,) - CH, - CH(CH,1 - sm 


S : ftcSltH* (Nomenclature of Ketones) : 

I i. ^ mwrfteF otfm c*m ‘(^h' ^ c^\ ^ i 




<p|-iP+*n ( ^>C — 0 ) <r-i^c<^ f^P^T i 
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iOlr <f>TT?R : '111 

o. PW1<I Slfoffr *rtfp&3FW ^^TffTFs ^RK ^3T I JJTO3 C*rf*PP <Pl4if5 

??l 5PJT*f fill's H» ^f^ftSilFCsr ^T°‘ s l) iffl'S <Mi ??( | 

8. fiWF f*MW4 tm W.Z ^«P=1 v lfl^l'i ^fJC^p C J lC < *N5fl CTf^ '“fWT 

f*RwT ^rf^Rsrf? 'Q s C^f*f ^?T (.■'iPi'J 1 C^TC4> < 1 l4'(i,<p ^fy^jl^vs «Pfl! I 

fr. fif^TFT f» l <*C gf d «$l4ft*1 '^R 5 ( ^>C = 0 ) la^^r^T V I<|1|I , -JR *fl fafa* ^WR5 1979 >ilWi) IUPAC yflfiPT 

qqpn ft crr « «ir Ian <r *k$ ?rnRf (-) $ur*r w 35^3 

i 984 >nr.«i<i 5ftE*fff*rs ^rrfa*? 'aitpi< c r c^ ?t ^ ?i3.'c^ (-) ^ i 

-S3. 2f*fpr f*r^R ’TTW ^ "fT^r f»f^T*C=11C<f! ftfe 'a*j«jl?l ^tg'sf ^?T ^1 1 




CH, O 

4 3| • 2 || . 

i. CHj — CH — C— CH, 

3 -ft i an?5lf^-2-'S7r 

CH, C,H, 0 

5 4 | l| 2 1| 1 

CH 3 — CH — CH — C — CHj 

O 

1 2 3 || 4 5 

O. CH = C — C — CHj — CH, 

CH, 0 

7 6 | S 4 3 I || 1 

8. CH, — CH — CH=CH — CHj— C — CH, 
6-ft , fllR s n«^-4-^-2-'S s T 

CH, C 2 H,0 C?H S 

1 l J 3| 4 || S| 6 7 

a. CH, — CH — CH — C — C— CH, — CH, 

1 

CH, 

3, 5-'ET?? 5 JI^ 5 T-2, 5-'ST?fwfS»TO ,! ^-4-'S'T 

CH, O C 2 Hj 0 CH, 

7 J »D 4l 3 II 1 > 

<». CH, — CH —C-—CH — C — C — CH 3 

1 

CH, 

4-?^T-2, 2, 6-SltfWT?1R^-3, 

0 o c 2 h 5 ch 2 

l J tl 3 II 4 1 5 1 6 7 

<*. CH *— C — C— CH — CH — CH 2 — CH 3 

-5 -firoftfri <sk^— 2 , 3-^1? 1 '3*T 

0 C 2 H 5 0 CH, 

1 2 II , i 4 II S f 6 

V. CH,— C— CH— C — CH— CH, 

3.t«flt®T-5 -fsntir?*tUS~2, 4-^aR 

1 ^ 1. CH(CHj) 2 - C(C 2 H 5 )H - CO- CH(CH,) 2 ; CH, - CfCH,), - CH(C 2 H 5 ) - CO -C(CjH 4 )(CH 3 ) - CH(CH 3 fo 

5. CH(CH,) 2 - CH = C(C 2 H 5 ) CH 2 - CO - CH(CH,)j; 8. CH, - CH(CH,) - C 3 - CH 2 - CO - C(CH,),. 

J. CH(CH 3 ) 2 - CO - CH(C 2 H s ) - (CH,) 2 - CO - CH(CHj), >4s. CH(CH 3 ) 2 - CO - CH(CH,) - CH 2 - CH(C 2 H 5 ) - 
CO - CH(CH,) 2 1 


.}. ^ : $*fTRRT »t|*wrt ( Nomenclature of Esther! : 


tvn? ^rr wrrs% sp*r <r-o-> wr fitf^ifa® «m»RaR i 4 iupac *rc;f^® 

«Ul«l<pRi|«i)t«U < t»»t R®Tf "57T l •rpRRTC'RT [?M fiPTFT f*f<P(,«i<? ^TIW T^3» W «ljl«l<Pt?«t ■Sj 5r ^t1^ CSR3> 

'aijwc+w* ^rsr (tpott ^r i •atfaic®w3 tpw ^ csTf? '*iiM4i3*i ^TFRsf^r spn fccnw fijfa?rras?r 
ffim <ttc*r i c? firra c«ir^ af*r (r - o - ) sFc*ra ct sira <?m «nw% 

aR'l? <p:^of.<p 7^-41 |Q® ^rjt ?3T sff%^T^ 'wjr»i<p1%f fiF'T 3 'atil®ic«p^ *TfC*Rf *R*tT c < i»lt*tl Rt 

V|l<pc.<q »Tt I 

I 2 3 

^ti^Ftwr. ch 3 - o - ch 2 ch 2 - ch, «a? wfS' ^rrpr^T aR*i? ^tr - ch 2 - ch 2 - ch, w 

<TS fiF*f l 4 KJWPRI 3TST CfifTE'W i CST5 '4liW<>|^>1 ap*r Wl^Rsfs sr^ ^rt C H, - o - ^ 

filc^lfs SP^f I (.ult’HJ *TTST. | riirwIlf^tcfifTC^R I 
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CH 3 -0-CHj 

O-CH 2 -CH 3 



3 2 I 1 

*1. CHj -CH- CH j 


ch 3 - ch 2 - 0 - ch 2 - ch 3 

2-?C«IT%sm:’iar 



CHj 0 -CH 2 - CH 3 


3 2 1 

S 4 | J 2 1 | 

•a. 

CHj - CHj - CH 2 - 0 - CH 2 - CH 3 

hr. CHj - CH - CH 2 - CH- CH 3 


i-?wr%2nwT 

2-tWI% -4 - 

8. 

ch 3 - ch 2 - ch 2 - s - ch 2 - ch 3 

CHj 

I 



1 3 

fs. CHj-O-CH-CH, 

<t. 

CHj - CH 2 - CH 2 ~CH 2 - 0 - CHj 

2 - 


1 -wsITI'SHScUh 

i CH 3 


CHj 

io. (O)— CH 2 - 2 CH - O - CH 2 - CHj 


CHj - CH - CH 2 - O - CHj 

2*twiftr - 1 


1 


jrfi 

: 2005 J llc=l-a IUPAC ^sJl?r ^ "srTCifT ’T^St WT ! ^ITC^^rf^CSF 

\nt 

‘‘TPH'Jw aWK f*rwRt ^ttw 'mf® ^trcsnt ^ (Oxa) 4)4314 4531 i aptH 

PfaG^fl G^P^ 1 OlC 1 ^ ^ C 5 fft< s (Afo PI^IUg^ <P«af 33T 1 : 

1 

2 3 12 3 4 

1 2 34 5 

11 CH 3 -O-CH 3 *( ch 3 - 0 - ch 2 - ch 3 * 

11 ch 3 -ch ; -o-ch 2 -ch 3 

2-ar^1CSJNK 2-'5^if^©K 

3-'3Jm*r i 6H 


CHj 

ch 3 

1 

2| 3 4 5 12 ; 

i 4 51 6 

8l CH 3 -CH-0-CH 2 -CH 3 (t | CH 3 - CH 2 - 0 - CH? - C - CHi 



1 

CHj 


5, feq -3-^3 


ra t m PK (2005 IUPAC ^HJt) 

1-3 5. (CH, - CH 2 ) 2 0; *. CjH, - C(OCH 5 )(C 2 H s } 2 ; «. (CH 3 ) 3 C - CH 3 - O - C 2 H 5 ; 8. C 2 H, - CH(OC 2 H s )CH 3 ; 
<t. (CH 3 ) 2 CH - CH 2 - S - C 2 H 5 ; fc. CH(CH 3 ) 2 - CH 2 - CH(CH 3 ) - O CH 2 - CH 3 ; A. CH,-0- CH(CH 3 ) 2 


(Nomenclature of Thiols) : 

— sh 'S"i*i.'Q a CTH^c t ii(.<p «fnpT ^®r i swp Tg=r ctw «rra«T *pff& 

^BT ^ I OTSR— 


(i) CHj-SH 

CHj 


4 3 2 1 1 

(iv) CHj — CHj — CH — CH 2 — “SH 

(ii) CH 3 -CH 2 -SH 

2 — 

tC^R^RTST 


(iii) CH 3 - CH 2 - CH 2 - SH 
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}8o : fq'al<i ”(3! 

: ^l4T*Pr* (Nomenclature of Carboxylic Acids) : 

i. is 'softer csPfa Tifr^ ^oprt c*tw * , srf?ra s ^Ppe" csr^rr i 

^.. -COOH 3pn?F<5 i»Ts *0 ^535? Plo^r.* SflfR f*tWT fec>1C< Ki< b^ I 

0. sfsiirT fitaserffe^s -i]x w-»n«) fa^r c^r TpratsTi *im f*ra*r ^rap# sptr ^nw ^ *rrc?F i 

8. Sf*fpr f*r$W<I ^PJWf W ^T I 

<?. ■»ipir f»f<FT57?Tn^ ftf® '^'Hrft tSepsf ^t ??r i 

1. ~<fri4 1 T3(Pl<f> i£RT C3K55 sJT^sfr «qc<Piif 9RTTT e I ^ SfTOT *llt^ I «|$ 43 

■5T»-?nT | ; 35?T »Tf I 

®WT^Ff : 



*vMi+ 'Jjf^'T'5' w«i£<M ?|j<r>r.e1 ^ST^hSpR' -SprS 'S»i<i e f ^'1 i r,*in*H- 

i. HOOC - COOH ($OT3 TSft'StW 4pFS) 

5 . \ IOOC - CHj - COOH ( csrr^ ^E!f <3pFP 4pT5) 

I I 3 4 ^ 

9. HOOC - CH- - CH; - COOH 4W?) 


g lrtfofr* 4pl® SpTC? (-COOI I ) ^ 3?*f3 OTFtT <PT^f* *}*tr.<M 1?*tftffe sTWfT- 


nh 2 

2 i 1 

y CHj — CH— COOH 

2 STi iPi <s< soSfT 9 ! lC'llP«P -3 Pi'S 

2 1 

*. H 2 N — CH, — COOH 

2-'atflfowft , «IWllS« 

OH 

4 3 2 1 1 

«. CHj — CHj— CH — COOH 

■— i. . iF*'. %**%*+ , , . jT^- 

0 

II 

8. H — C — COOH 

2-'^fttalftlR®®lMll8» dm® 

'aiC.'Sli^MpI^ 4pf® 
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0 

3 2 II . 

<t. CHr-C — COOH 

2 -^f^TC 2 rr ? nwf ^ 5 

CgjT^t— 2— «»r- 1 -'sf?n i drfsre 

CHO 

z 1 1 

*. CH)— CH— COOH 

2 —fsp^fi^r — 3 afaE 

OH 

l 2 1 3 -» 

<\. HOOC — CH— CHr— COOH 
2-C1?UalW43ui*< af^PE 

4 321 

b-. CH) — CH = CH — COOH 

d)f*PE WaT 

1 -*3^re> •flf*PE 

Is. CH) — CH = CH — CH = CH — COOH 

CC^T-2. 4-'5f?-CC«tlfil < P af WE/ 

cc^i- 2 , 4 -Et? ?=t-I- «f^s afcre 

0 

5 2 II 3. 2 1 

io. CH 3 —C—CH 7 — CHr— COOH 

Cfp^TT — 4 — 'S'T — 1 — '3f?R> dlf’fE 'StSI^T 

4 - ! sri^P:^(WllTR 5 at^PE 



0 

5 II 

^ ^ * CH^ - — C — Q OH 

’tra? s fiwif?]4> >afe 

, CH) 

4 3l 2 1 

li>. CHj — C-CH-COOH 


IVMj ■'lit.'TS lurrti ■'j.'iira i ~ 1 ,'" '*■■■ *' 

SITC^ ws ^ CT Hlfer ^ ^ «tbv fe»iw i ^ 

■4 c hrt *rar "55 *>7 1 iar«Ri spsttt amta ^r i fRrsn, 3fi> - cooh sp^ra 

Ia 1 ?<fr l 4Ts)fa' 1 E af*T5 *0 »d^*M e f ^RTf 5? fRHH, 


coon 
i 2I 3 

i. HOOC - CHj - CH - CH, - COOl t 

csn^H-i. 2. afots 


COOH 

1 2 I 3 

^ HOOC - CH 2 - C - CH, - COOH 
OH 

2 -Cl? Uj'lf^Csnc** 71 - 1 . 2. 


O. 


- COOH 

HOOC - CH 2 - CH - CH 2 -CH 2 - COOH 
f<5<j3»i- 1,2. 4 ■£!?<“ Mi4|fa< 1 iifJPE 


3f& - COOH aP^T 1 TWt? l¥ f Pi^un^l ^HW sp^P^ 5 *pr f 


tsfUF 2ff^[T' 5 ’fa 4jH 1$t*fW fawtl <P5ll %il 1 C*l*l*l» 


CH, - COOH 


i. HOOC - CH 2 - CH, - CH 2 -CH - CM: - COOl 1 


3-(<Mt4lf^fiWl3*t) c^-l. 7-Elt'Sfe^ afas 


CH 2 COOH 

12 3| 4 5 6 

y HOOC -CH 2 -CH-CH 2 -CH 2 - COOH 

• 

C^-l. afos 1 
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•TPTCRFf (Nomenclature of Esters) : 

IUPAC ia^Hc^ «oi*t* ij, .»iit4ils i 'S ^af*i c^m si^mP*** RQj*^issi wi 

^r i 4 ^rac'f 4 ?S t fr i 3 ^tpr tjR> 'bnsft fast? t srersr 'summ^ c«rc^ ^?r arc* 

'^$F?‘ i!)fJT® C9R3S C^'STTT ^ i 'SliM'/N^I ^tPT ^ 'ST^R ’T^^fTt ^pUft 'Sjj«l-^l?«i ^eRS %Jit<i 

£35f*tt 3? i CT TfT ^fecsWfo lafirs ^ i| t^ C*W *<IR’ "ICT5 


‘^rrwrc#’ *w c*im jj-3^ ^rsnm Tpjsjef <p?rf ^ . 


6 

II 

1. H-C-O-CHj 

0 

II 

*. CH 3 -C-0-CH 2 -CH 3 

o 

II 

«. ch 3 -ch 2 -c-o-ch 2 -ch 3 
^ritsr 

ch 3 o 

4 3 1 2 1 || 

8. ch 3 -ch~ch 2 -c-o-ch 2 -ch 3 
^«rf^-3-15rcitter ftSBiwitaB 

Cl o 

4 3 ! 2 111 

< t . ch 3 -ch-ch 2 -c-o -ch 2 -ch 3 

ch 3 o 

3 2 1 III 

*. ch 3 -ch-c-o-ch 3 

^Tf^«T-3 PiSolciltolj 

, m ■sre s f : '*IWWWC*W ^TpRT isR*r iipR ^^55 *T1W4 R>?£t vl* xilw i ^1^ 

IU? tsnwtcaB l5pn?5 i tstrS^.viiwiciiB ft^r ?*i i 


: drfSps 'aiJH^ftllfl$C®S Hfii<niW (Nomenclature of Acid anhydrides): 


IUPAC v l'4i9>t'i JEtf^fsS 'fllJH^l'J.^I^W ^TFFf^TWfW 'ouii^lR.stliw (alkanoic anhydride) ^ I 
C*T (FT IUPAC ^fTrsra C*fC*r?T «fHr<C^ 'aUM^fejft'S C*W 5?r i f*W 

,a i)H^r?jiti^(,'!» , fl c a Pcar lafSt^s^ iupac *ntr ?*fjrt*TRf 3F*r c®T^tT ^?r i 


sm«td , m v i 



o 


o o 

II II 

*. CHj-C-O-C-CH, 

Ww i ft i * qiw gftg ft g 

o o 


«. CH 3 - CH 2 - C - 0 - C - CH 2 - CH 3 8 . CH 3 - C - O - C - CH 2 - CHj 

G 2 fpi!tHiRi<f> csiT*iiwifii^ «itH<ftsii$s 


CH— CO 


<t. || 


CH — CO 
>UlPiRNi 'SdHAI^il^'b 
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(ten iso 

®f (Nomenclature of Xmines) : 


Wlf^R '^C'TT '7jl«1«‘l5 e 1 7t 'aulutvi Sif%^tf*fE «ijtC7lPiti1' I «ljl« il^ain 5l3cU}lt®T''< *I^T^f Tfc Tff® 

^HT 57, ®E7 ®T 'acnf*1Ctofii<& TurfaiT i > a afliyfa , «[flftC'l<! c^g 7rrt*i«>|$q tjst® sncsr ^sutfsw ^iTTT 

^iww l5Pic< c^rr 57 i ctt^- 


1 

i. CHj — NH 2 

CHj 

1 i 

<t. CHj — N — CH 3 

jal 5 ^'<ll 5 ff i' o i)tl*(*< 

2 1 

*. CHj — CH Z — NHi 

t 7 t?*Ta)IfpH 7 T 1 - 

2 1 

to. CHj — CH Z — NH — CH 3 

7 T, |_(N-fiH$*T flUlfttai) 

3 2 1 

O. CHj — CH 2 — CHy— NH 2 

_ j 1 _ j i ~l‘ i . _ . i C _ j , — - — — rfy 1 _ ■ .1 ■ I 1 ■ . J 

3 2 1 

H. CH 3 — CHj— CHj — -NH — CHj 

cam*rauiWH tt, i-'auiiiiwicsfTr^ 

7 T, l-(N-f 7 S||^'SHl(i)WI) caiC*R 

CHi 

1 1 

8 . CHj— NH 

toftfil*lft*TaiJl 13 M 

7 T 1 -(N-l 77 l'?= 1 '*li!f 7 WI) 

CHj ‘CHj 

2 | 3 4 5 

V. CHj— N CH — CHj — CHj — CHj 

N, N -^(?l 77 f?eT- 2-7 J ifrot I 07 C *57 


^cmftyi<i 5f$tarc®R ^RRfj ’aoHr^r (C h H ? — > wt 5^ ^m<n%r «flfsH 57 i g w#7 


vsBlftwn cro «rn<i? e> t ttot wife $wf7® 57 i OT?- 

9 . 

5. <§)— NH 2 5. @>— NH— <§> a. <0>— N —<g) 

ftpiri^psuif^T 3r|fa*i$®nsnTfa*r 


'Sijit>iifH?jt5i 5r$ctoi»H s •atr<ji'§=i $37 wr sf^srfa® 5^ . n-wiwi^t 7®t® tt 

Sj*lc4>4 wrcvf >5fJlft«T C<il't <!>w 3»llH' <Ml 5t*l 7TC® I 


i. @H- NH — CHj 

«. NH — CH 2 — CHj 

/CHj 

5. (O) N\ 

^CHj 

/CH 2 — CHj 

s. ®-n;T 

X CHj— CHj 

n, f^Rit^rsrnftR 



•• '^tullt'M (Nomenclature of Amides) : 

«IJIVI$to (2#) CTMt® IUPAC ^TFT^imts ( Alkanamide) 77f 57 i 77^. f*W77 4>MW4 ^rail^Tlft 

'ar/l*it^*w 71777 ‘47* >37 tItt^s “-^wiiif^” Tf^rar ®f77 t?*jt ^rtft TxSft ^t’rcs* iupac 

»iI(.*ki C*I77 “ 'Sf77 f (flPf'b” '^RI' ^ifTTC® '5TJT7T?® CTTT i ■Tf<Ji ,> f 5^ «pIth f7f*fS iflf73 BxJlwlR)^ lilftwxi 
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3RRR : faffa 


am v iR[<ic'» “'4 |ji>ii 5^” srf« •rrsrf& = ^im^s i < >iw> i (4 « 


yhp|«lft WZKST N-2tf%^5 ^ N, WWT?^?FiCniTraWf i cw- 


0 

II 

>. H— C— NH 2 , 

fsT4R]!^1^b 

0 

II 

CHj — C -NH 2 

O 

II 

«. CH, — C — NH— CH, 

0 

II 

8. CHj — C — NH — CHj — CH 3 

0 

II 

<t. CHj— CHj— CHj— C — NH— CH, 

CH, 0 

1 II 

b. CHj— CHj— CH— C— NH, 

N-$slfrn^Hj|aiR« 

N -fiixi MJ 1 54 |^\S 


0 

II xh 3 

8. CHj— C— n( 

CH, 

0 

II ^ 

br. CH,— C— NH -^g) 

0 CHj 

II 1 _ 

&. CHj— C— N— <g> 

N -f^il^^-N -f*P«i 1 3*15 3| [mi |ij 1 

|ggfHOT^T-*.>*: 

CS?1. CHj - (CHj), - NH 2 ; 4.. CH, -(CH 2 ) 2 -NH- C 2 H S ; 

). CH, - CHj - CH(CH,) - NHCH 3 ; 8. CH, - CH 2 - CH(CH,) - NfCHjfc; 

f- CH, - CHj - CH(C 2 H 5 ) - N(CH 3 ) - C : H 5 ; b. QH 5 - N(CH 3 ) - C,H S ; 

♦l. (CftHjfcN-CjHs 1 


^.£.>.>8 : ■nlsHt^c'irti (Nomenclature of Cyanides) : 

^r^car cn sk ^ 1 ^ f*i<MfDc<f> w ^?r 1 

■^r i iaw c*tw “hi3Si3 s i” ^ 


c*w ^ 1 


2 1 

>. CH,— CN 

3 2 l 

k, CHr— CH t — CN 

CH, 

3 2 1 1 

«. CHj— CH— CN 

CHj 

CHj CHj — CH, 

O 

4 3 1 2 1 

S 4 | 3 | 2 1 

4 3 1| 2 t 

8. CHj— CH— CH^-CN 

t. CHj— CH— CH— CHj— CN 

'b. CHj — C— CHj— CN 

3-1M^tRUI^w(QIM 

c'K.-Ghh 1^3 i^*i 



»4..C.* *[fl> %sf <Wq<p3l ^JPRT ^5* sflwr p 

wtoi? ^ sfflcMillo <21% wtm ^r#t tjto am c^r? 531 ^ : 

^ l*HW« ^C5 git t^f ^ 1 ^% Tpre <J\SHH OTWG3 4<frf!5c«> ifW (*[%) <FI^# ?FRS 

Rww ^’Tsfltw (C*fH) «pl^<! ! ll fs&8(.*l *0 OT'STTT ^5T 1 Sfsfl*T <M^<f»51 5pli;<M 

■n*it.’tlt3l« (2|% CtK %>1C<t '5KPf[H <p|<*p|) ^wlu'* f^PTW 'StfN ^T 3¥ ] C^C 5 !^ 'SpT H1CV<J 

^EPfR *FR5 *ttg 2f*TR 7 ^W ^|VH*W ^T ^ «JTW i 
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i8ff 


3F*r 


ip* 

TpT «itc»w 'Jc^ 05 *<19 

505 9t 'SW9H ^fi.^9 ^19 

Jfl »I!W9 5C9 55W C55t5 
5JC5 9t ®W1*T ‘Pit'll *il*l 

GW" 


5MfejPl9 41*05 

-COOH 

<MC<8 

'SfW 

* 


-COOR 


®UH4>lt«1 — - 'U«lS 

a 

<afw ^JMlt'b 

-COX 


'aft«T 5JMlt® 

8 

'SJTPTlt® 

- CONH ; 

*i4twift»r 


ff 


-CN 

•HI9IWI 



®iii*iR>5rt® 

-CHO 





^CO 

®i(.s|l 5T f%c5T 

'S5 


'aUMC<W5 e l 

-OH 

5ita% 

'3f=T 

Js 

®IC9*1 

-SH 

HW+ilrtl 

5RFT 

>o 

WlfsR 

-NHi 

®lj||sjWl 


ii 

t919 

-OR 


- 

i5 

'SljWlt 1 * 

-C = C- 

®llt5 


Vo 

®IJMRh 

^r=r ^ 

t5 

t5 

i8 

5jMlt® 

-X 

5IIMI 

— 

iff 

Hlt(Sl 

-no 2 


- 


^ ~a^W. C9C* ^$3<l 5jf<fejJ 99*^ f*K>=in>C<> f*fWT ftCTC? WltM <Ml 59 ! 

^ Sfsflir (spfj) TjewfDw* 'SlX'WfW *P1^T4fff 59 ($9f5 'BHI^W ®f*fH f*WM? Sff'Sfi) 

n%3FW if^tjtltr® w 59 i 

■s. ^asfijH (c’TK) ^sft TjeRj « t°t 9 % ^fawin swj*rra c*t 9 t 59 4 <r; 9 t 9 ir tot 

SPFI*| ^S3JT 59 l WIFfllE* J^ffSw 7R5Jt9 W ®T ®lt. Sit, CSST t*Jlf*» %9 OflWn 59 i 

8 . awn (^*fi) ?# 5 fr ^pnfr <x 99 mi< 2 it 9 ®ft?r ctH 59 <71 ftc’w ^1095 ®o?t 9 ^?r 59 1 


CH, 

! 


OH 

I 


/» 


\Shl5<W : CH, - CH - CH-COOH 4 CtlPfif -COOH « -OH ^9 9WT -COOH ^RsfS 2T9W (^91) 

| ^Slt 4 ^RSfSt C9ft99 CSff^T 199199 9*9W , -OH ^*1^15 9*2f919 (C*fH) <Pl^tl ?FI95 ^ i£)f& 
iffe^Pf^^n (5CTW Rwfb 1 * 5C9 l SI9T9 9*T*te5t *[*1055 Wt1®9 G#9 C9M ■sf95 Rw<l CtHS? 9R 
5505 509 l 40509 -COOH ?IW 5l4Hi5 i95 5tt9 CHj OH 

909 f909 2J9H f»I50*I9 affeft 5T#C5 9<1M>(.W TO&lflw ^ 3^ 2^ ( l OOH 

"5?T I ^1^=1 tjQ^T wNE* 'TfST C^T'^JT f 2-’^f33SjTl^ - 3- fifsfisHfaSw c** ifa <p iflPns 
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b8^s fl ->11*1*1 : *T3I 




OH 

3 j\ 1 

5 . CH 3 — CH — COOH 

NH 2 

3 2 ^ 1 

*. CH 3 — CH — COOH 

2 -^iiRwic^fT^k*(fRi<p 

4 3 2 l 

*. CH 2 = CH — CH 2 — CH 2 OH 

R55-3-^-1-Wr 

5432 1 

8. CH^C-CH 2 — ch 2 — ch 2 -oh 

C^-4-^f?iT - 1 .^r 

IjA- TK5T 1979 WIJ IUPAC C*T 

iVi-* 2f3l4 ■'Ml OT ftfe 4Hl*T 'Oilfl S&fa's *TCT 1 4| 

5 4 3 2 1 

tf. CH 3 — CH=CH — CH,— CHO 

^ ^ 3-faSfi^H - ^T, 8 ^ 
4-C' p jn?l?H-l- T 3^T <t CTWfihr *tf*f 3 -C*[FS*il«i ! 

432 1 

*. CH =C — CH, — CHO 

R5U-3-' ! >iI^- 1 -Wl®T 

5 4 3 2 1 

«*. CH 3 — CH=CH — CH 2 — COOH 

C”!^* - 3 <p ifrf^T® 

O 

5 4 3 2l l 

^ CH 3 — CH= CH — C CH 3 

C9p&-3-%-2-'s^r 

o 

5 4 II 3 2 1 

& CH 3 — C CH 2 — CH 2 — CHO 

4**IC4IIW^WJI*1 

O 

4 3 II 2 1 

bo. ch 3 — C — ch 2 —conh 2 

3-^^ 1 fiSB Mil 

OH O 

5 4 1 3 2 II 1 

». CH 3 CH — CH 2 C - CHj 

4-*l$afi| 

3 CHO 

2 | l 

i*. CHj — CH — COOH 

2-tW^T-3 -3M*I iVlCSft*! 1 'Sfas 

CHO 

i 4 3 | I 1 

>*. CHj— CHz— CH— CHz-COOH 
3-lf<lH1^C^*GlHlfll<f 

O 

3 2 1 | 1 

S8. CH 5 — C — COOH 

2-'3n^rrar’fiwifw iaPhs 

0 

II 

i<t. H — C — COOH 
«IMII$«llWlft* «flf 5r® 

0 

II 

i*. H— C— NH 2 

ch 3 

4 3 | 2 1 

CHj — C = CH — COOH 

0 

5 4 3 || 2 1 

JV. CHj — CHj — C — CHj — CHO 
3-'=fl3StF1^Hjm 

3 2 1 

ifc. C 6 H 5 — CHz— CH 2 — CHO 

3 -Rp-t i^oiosrmPcrT^T 

0 0 

1 2 J| 3 4 5 || 6 7 

* 0 . CHj — C — CH 2 — CH 2 — C — CHj — CHj 
G&. 2 , 

0 

K If - , 2 3 If 4 3 

*>. CH 2 = CH— C— CH = CHj 
c*rtM, 4*fcfcr-3-'OT 

OHC-COOH 
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> 6 ^ 


3 2 1 

CsHs - CH = CH - COOH 

3_f^if?*r car*r-2-$wri$® 


3 2 1 

*«. CH 2 = CH - COOH 


ch, 

A y\ 2 I 

*8, CH, - C = CH - COOH 
3 «aft® 


CH, 

5 4 3l 2 1 

***. ch 2 = ch-ch-ch 2 -ch 2 -oh 

c«f%-4-^-i-'a5r 


CH, 

6 5 4 3l 2 I 

CH 3 - Css C - CH - CH 2 — CH 2 OH 

j4>H I^b, c^gM-'ai I v*- \ -Wt 


4 3 2 1 

®3>. NC - CH 2 - CHj - CH 2 - COOH 
4-»ll«IMli4®BlWlfii* ^aft® 


O 

S 4 3 2 II I 

CH 2 = CR-CH 2 -C-CH 3 

Ct^-4-^-2-^ 


$K CH 2 = CH-CH 2 -CHO 


CN CH, 

6 si 4 3 2l I 

Oo. CH, - CH - CHj - CH 2 - CH - COOH 
5-’TW5 s fT-2-f^»I^*T CMtlWlfo* 


4 3 2 1 

«*. CH 2 = CH-CH 2 -CN 


^f^p^STRT i3Pf : 

^fiMI®M tie 1®*[ *14^ 

®wr^r 

(i) C%?t?r ®f»$t® =cC ® - OH 4 ^ <SP*T 4^ 

CTtWsJ' ^‘Jt® ^ - OH -2M 4P»T 4^ 

T3 f a f , fl ¥;f fecHM spc? i 

5 4 3 2 1 

i 1 CH, - CH = CH - CH 2 - CH 2 -OH 

Offr -3-^-1-^ 

4 3 2 1 

^ I CH 2 = CH - CH 2 - CH 2 - oh 
ft$fc-3-$Sf-l-®PT 

(ii) CTfc’fa - C = C- 'Q-OH^^ *SP*f 4®$ 

CijfcsBr ®Fjt® ^ «lt®M - OH sUfFT Sp*T 4^. 

~ C = C - 5J r ‘ t T f?CTW ®TW ®C?T i 

6 5 4 3 2 l 

S i CH 3 - C = C - CH 2 - CH 3 - CH 2 - OH 
C^-4-^n^T- ] 

5 4 3 2 t 

^ i CH = C- CH 2 - CH 2 - CH a OH 

1 -SPT 

(iii) CTtW* ^«JC® >C =CC « - CHO 4 # 4**1 
4®? OTfc*Rf ^ «n®C®T - CHO 2WH SP*I 

/C = C\ 'SfSWH sp*f ftpfW ®T®f i 

6 5 4 3 2 1 

CH, - CH = CH - CH 2 - CH 2 - CHO 
<^-4_t*-l-'5G1® 

(iv) CTtcn? ®t$® >c=c< « ^C=0 ^ 

CTtrra ^< 3 c® ^ «nwr = o st*jh spn 

<<FR =CC! Sp’T ®®t ®(3T 1 

0 

6 5 4 3 2 11 1 

CH,-CH = CH-CH 2 -C-CH, 
C^-4-^-2-^ 

(v) CTtFRT ’S^C® >C =C< « - COOH 4 

4®§ ctor ^®= «n®i7r - cooh stmh sp*t 

4<r =CC ^SWft'SF’T %?1W ®!^t ®tiT I 

6 5 4 3 2 1 

CH, - CH = CH - CH 2 - CH 2 - COOH 
c?'S!-4-5.^- 1 -'sf?r® sflPtc# 
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J>8b- 


<PRR : faffa *13 




(vi) CTtCT? /C = o « - oh aw 

/C = o swk aw ^ 

- OH I 

0 

1 2 II 3 4 

CHj - C -CH 2 -CH 2 -OH 
4-^lt$%f^-2-'OT 

(vii) ctcn? - CHO « /C = 0 uq Tjf& «P®T 3^ 

cftoR ^ - cho sww aw ^ 

/C = O 'SfSRRaW W 1 

0 

5 4 II 3 2 1 

CHj - C - CH 2 - CH 2 - CHO 
4-RraTCT*0Hil«1 

(viii) - COOH 'Q — OH 3 Tjfl> 4W 

Rgre «ipm - cooh ar*fR aw ^ 

- OH T a|aWRaW%’HR ^rf ^ i 

OH 

J 4 1 3 2 1 

CH 3 - CH * CH 2 * CH 2 - COOH 

4-‘?itsfw , f&rFnf?R3 3 ^ 

(ix) C %*R - COOH « - NH : * ^IfraW 

wtoR ^ sit^t - cooh srr aw 

- NH 2 ^( 2 RR ap*T ‘pfat •'PC.fl 1 

NH-> 

J 4 | 2 1 

CHj-CHj- CH -CHj -COOH 

(x) C%*R^gre-COOH « /C = 0 3g}fr4W34*$ 

ctTc*r sim^r - cooh aRR aw 

/C = 0 R 2 RR aW I^CTM 4*S? ^£? 1 

0 

5 4 II 3 2 l 

CHj - C _ CH 2 - CHj - COOH 

4-' 3 l t9) 1 (,*K»1R[f?l4> 

(XI) C%*R - COOH « - Cl III aw <£&$ 

OTfC'R ^ STFRR - COOH «RR aw ^ 

- Cl ^sRR aw Rt-'ic'j ^Rf i 

ci 

4 3 l 2 1 

CHj - CH_CH 2 - COOH 

3-C$!MlR'S’i>lMlf3<* 

(xii) C%*R /C = O « - NH 3 4 # aW 

c%Rsf ^ stnwr yC-o srr aw ^ 

-nh 2 ^«T*^ aw ftpiw^RF^Cir i 

NH 2 o 

6 34 ! 3 ,|| 1 

CHj - CH - CH _ CHj - C_ CHj 

4->a|j|Rl(HIWfl-2-fl!T 



^ : (IUPAC Mbifeo* CTM®WR HN'Ml ^S) 


i. ch 2 = ch — ch 2 — CHj— ch 2 — oh 
*. CHj = CH — (CH 2 ) 2 — CHO 
<t. CHj — CH = CH — CH, — CO— CH 3 
% CHj - CH = CH - CHO 
fc. CHj — CH(N0 2 ) — C = CH 
CH s C - CH 2 - CH(OH) - CHj 


CH sC — CH 2 — CH(CHj) — CH(OH) — CHj 
8, CH 2 = CH — CH a — CH(CHj) — COOH 
fc. CH, — CO — (CH 2 >2 — CHO 
br. CHj — CH(OCHj)— CH = CH 2 
lo, CH, — CH(OH) — CO — C 2 H S 
CHsC-CH,-OH 



OH 0 

6 S 4l 3 2|| l 

i. CH 3 CH 2 — CH CH : — C — CHO 

4-4it5%-2-'=r^rr^iRiR 

OH 

7 6 S] 4 3 2 1 

CHj— CH = C— CH 2 —CHj — CHj— CHO 

5-^rtS5f^-C4^-5-^T- 1 -'RR 
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18* 


0 

6 <-|| 4 3 2 1 

CH, - C - CH, - CH= CH- COOH 

Cl OH 

6 5| 4 J 3 2 l 

8. CH,— CH— CH— CH 2 — CH 2 — COOH 

Cl 

6 5 4 3 2 1 „ 

<t. ch 2 = c -ch 2 - ch 2 - ch 2 - CHO 

Cl 0 

4\ 3 21 1 

*. CH= CH — C CH, 

4- CjMWlRSP-3-^-2- ^ 

CH, OH OH 

S 4 [ 3 | 2 | ) 

8. CH , — CH — CH — CH — CHO 

NH 2 OH 0 

5 4 | 3 | 2 || 1 

br. CH, — CH — CH — C — CH, 

2, 3 -4-f^ntgfre^IM 

4- sa 0 iPi c.*t 1 -3-RlRaIsi(.' t 1 *v 1 1 »t-2 

0 

6 5 || 4 3 2 1 

*. CH, — C — CH, — CH = CH— COOH 
5-’3nm^-2-%3i1w 

CH, NH 2 CH, 0 

7 6|. 5 4 | 3| 2 || 1 

lo. CH, — CH — CH, — CH — CH — C — CH, 
4J5mftFTr-3, 6-® I^Pr-4 R°1 1^^-2 -'S i T 

5 4 3 2 1 

11. CH 2 = CH — CH = CH — COOH 

c*r=&-2, 4-®r&w!f5i4> 

OH O 

7 fij 5 4 3 II 2 1 

1*. CH, - CH - CH = CH - C - CH 2 - CHO 

OH 

* 7 6 5 4l 3 2 1 

V®. CHO - CH = CH - CH 2 - CH - CH, - CH 2 - COOI 1 

12 3 4 5 6 

18. HOOC - C = C - C = C - COOH 

CZ&-2. 4-^ l5’»l I?*!*!* oflR 1 

1 2 3 4 5 6 

Iff. NC - CH 2 - CH = CH - CH 2 - CN 

CH, OH 

6 5l ' 4 3 2 1 1 

Ifc. CH 3 - CH- CHj -.CH = C - COOH 
5-1w^-2-^CAliW^-2-tl?nfW *#PE 

6 

CH, CH, 0 

1 2 1 3 4 Si II 

1H. HOOC-CH-CH 2 -CH 2 -CH- C-NH, 

OH O 

7 6 j 1 4 311 2 1 

lb-. CH = C-CH-CH 2 -C-CH 2 -CH, 

0 

7 611 5 4 3 2 1 

1*. CH,-C-CH 2 -CH = CH-CH 2 -COOH 

O NH 2 

5 4tl 3 2 1 1 

*o. CH3-C-CH 2 -CH-COOH 

2 .^mfaCT?-4-'5TC^^tsfw 'iifos 



- ^.i8 '■ ('£»«<) fc l^*'4| 5?f) 
CTt’I'SOTRT 1 l! P AC ih'PiH «psI I 


y 

CH, — CH(OH) — CH 2 — CO — CHO 


CHj — CO — (CH 2 )j — CH « CH — COOH 

o. 

CHj — CHBr — CH(OH) — CH, — COOH 

8. 

CH s C — CH, — CH(OH) — CH = CH 2 

fr. 

CHC1 = CH — CO — CH } 

'b. 

CH : = CH — CHC1 — CH 2 OH 


CHj — CsC — CH(OH) — CH = CH 2 


CHj — CHC1 — CH 2 — CONH, 

*. CH, - CO - CH 2 - CH = CH - CH 2 - COOH 


CH, - CH(OH) - (CH 2 ) 2 - CO - CH 2 - CHO 


11. CH 2 = CH-CH 2 -CHO 

1®. CH, - CO - CH 2 - CH = CH - CHj - COOH 

Iff. CHj - CH 2 - CH(CONH 2 ) - CH; - COOH 


1*. CH 2 = CH-CH,-COOH - 

18. CH, - CH( OH) - CH 2 - CO - CH 2 - CHO 
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i<?0 <rt*r = f^Shr m 

» OTfc*B ^rsiWf (Nomenclature of Organo Metalic Compounds) P 

CTfor -gst^- ' s nw ’srt c^iwi < it®< i> ra s rT*[ ^ •Idt* *n^ 

■?C 5 T I <JQ ®il'sfn C*ffr*t*r »l|V|<Mt e fa C^CS 'fl)l s 'iPi ! * ^T «oI«i<pIrp 1 *tk»m ’ItW *1T S J ^ ^T 

??r i , sn<r (^n?n «r*jt^f spn srtw wwws * r^ c^ca «t ctw wt®#=f «jt 

Vjcic<fi<l 7T?^TT 4S?RJ ’arf^ras ^ ^ CTOCifl ■SK^ 1*1*1 iSt tsft, 5ft «f3% ^ I 

^■r l ^MW T : 


(i) CH, - Li 
fswft*T Pifvi«isr 


(ii) CH 3 -CH 2 -CH 2 -Li 
cfiTHft^ Pi1xi<iisf 


CHj — CH 2 


\ 

(iii) )Zn 

CHj— CH 2 

sfttsrft^fe^ 


)Cd 


(v) 


CHj — CH 2 
(iv) > 

CHj CHj 

(vii) CHj - Mgl 
fiWft*T ^HT*IMPitH*l 
'3||(.iii*l5'i> 

(x) C 6 H s - MgBr 

f*H l 5,°1 TUM frtPmUl (3Mftg 

*n^ ctK c%*t*r : 


CHj — CH 2 . CHj — CH 3 

>b( 

CH3 — CH 2 n CHz— CHj 


c 6 h 5 


(SSjftsfft*! C®T®, TEL 
(viti) 


CHj - CH 2 -MgCl 

tsMdftu* 


(iv) /Zn 
C«H/ 

^ftf*Mft*i fire? 

(ix)C 6 H 5 -H g C 1 

l^ft^r ^rra^ift (ii) c^Nft® 


(i) CHj— O— Na 
c->iifotd4 Poi-ai?^ 


(ii) CHj— CHj — O— Na 

Gflferw twr^ftw 


o 


o 


(V) 


CHj— C— O 

o 


\ 

/ 


Ca 


(vi) 


CHj~ — C — O 
O 


CHj— C— O 
^rHl^nrfsr 


CHj— C— O 
C^TS 


Pb 


CHj— CH t — O 
(iii) ,Mg 

CHj— CHr — 0 

o 

II 

(vii) CHj— C— O— Na 

c^nferw 


o 


(iv) C 6 H5— C— O— Na 


» ^.g .8 I ’auiMHnffi* C%n? (Nomenclature of Aromatic Compounds) 

s C^f®H ^nwt (Nomenclature of Benzene derivatives) : 

IUPAC C^rf^fST 5fn$<P Cftm CW3T 0 <m(5FT *P5*. 

faj2ff%TN^ "51? (TOT C^f*f srf^PT^ Wll : 

(?P) cd*lfSH «lffW (Mono-substituted benzene derivatives) : ^ 

JTT5RS?W?I C^ar IUPAC %afl> I 

(j) ai tspM ^itcw him *nii*t»<i e r si&Pi« 'trsr^r ^?r i <a nic^rat 3 nw 

2rf^3T*n^ »rn?ra c<prc=Tr ^Tpj*rT ^pa w ■‘’Ttcs i c*t^, 


OH CH(CH 3 )2 . - , 

6 ( 9 ) ( 0 ) to) <Q) 

(C*P*I C 1) (i<l*((.Sf|ffl<P a) Pi Ms) ('3|)lpK,UK,<PC.«ll*l) (%lf^f) 


COOH 


COCH3 


CH = CH, 
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'ii) ^ RplW <t | (.<i £fR>?f , 1<PK>c^ 1 ®' , T 9 Ff (prefix) 1®IW iScts ^lw«r , <i e f <J>dl '5?T | 



ffc ifegiwfeH t^u^K (yflwiwqferc ^iwiwiphRm ^rttoatPP#R ^wiwiwhRjh 


^(.■■pwi a(f«^l*(c<M »fTSf 'S c<wf®w sjpjj c.<r>lt^l *?M hH bW *ilW 'ft i 
(iii) ^c^ar m^h *w cro sti i 



wifst'i imaifa* 'flf’ra 


CHO 



c*wsfMfe^« 


SO->Cl COOH 



C*R%r ■ f il^f,<p|(^*p tspInR* c^fcsflf^ Pi's 



PRSr%T CtfldR'* C«We?M 


(*) t-Hfed ^Si p {Di-Substituted benzene derivatives) : <i) ^ WT®* ^ 

c*wf«H streps? csKar i up ac pr extent 4?# s|f^t*re ^ j fa? fifa? <jspr 

R'filtJ c^df Tf? W fa? fbT^'» <|HJT ”?? i3?t ^^fTT? C*ft? 1 *Wf5 4BT I 



(ii) £tfe?m ijf& ^sifw ^rfaRT C^#FT W3? Sf?<F (parent) fa?M *BT ^? ^ t5t? 

•TPI^ *fW Rt-1C< ?I??B ?BT 3i? 1 R*lfl *n? ^ ?!£?? d^lCT ^? t 


{."hRm ?®TC? *i &•«'»!« 3FPI? (7^53 - COOH > - SOiH > - CON Hi > - CHO > - CN > CO > - CH 2 OH 


> - CH, > - OH > - NH 2 > - N0 2 > 4JIWH*'* i 
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<prnH : <nr 


(iii) MIMIC'S'' 1 ^r, (7CTOT fitf'©$f*lt<M ??c<rf5( 'ilt a t< 44*1 M!4 3pff '=i^'3l 

7T?/*fTTl?r® l <71 ajfo^Wlfa 4K.M4 'atlij^'s ' 3 d(. , l <ffi7P C7T S|fvs^[r<p|T) (71 4*l4c.*»n 

5fiw ^R.xfg; i ^rt’sijT w ^?rr ^?r i cw, 

9 1 6f^S: JKi^Br 

A, f A 

I -GFIOT-3-AICT'UlwfSR I -STCST-4-<3 , Im1(.4«!w' ? ] -CgTC*lT-2-'w its i<.'»h.^ji1w”i 



ch=ch 2 


CH = CH, 



NHCH 3 

4-(K •aulfilC.-H) 

fenfoT 'at) ife 


0,N' 

4 \ - / 

3 2 6’ 5 

4.4 ,4> l 5,4l3uj l ®ftfiRfc T 



I 2 

CH = CH - COOH 



3-(4-f*Hi^fv4f?5 , r) 


CCI 3 

HSftTaHMiPNi^q) 
-4-fc Hl3* T (.oi fW i 


(<f) lar art^^R 1 ^T CTOT C^f ajfeftPr® 044^4 (Tri-Substituted or polvsubstituted benzene 

derivatives) : t4W f s R ^JT *T<T CTOT C4f“T af’f ^ ^ 

^d3Rr aF*ifi> swf ap-'T suit ^ i w 3 T?9^ <pi^ l ^MiT wr 

fifths w 531 i W3T ®r*RT 3RW +l4d* 2. 3, 4. 5, 6 ’5HT fcfc'S W 531 I 4WSfl ^ 

»winr 'sr^pm wi 531 i $ws ^ ^nft wr w w i 

: __ 


COOH 
-OH 



oc\u 


CHO 

r .'> j &. 

no, nh ; - 

2-^lta^r-4- ’ | 1 ^cS l W Cg F fc'P aft's 5-^mf^-3-QF!onc^WWfe^5 4-sti^aaf«i- 3-riK.KiirstL-q-i «i<rir«^Ll^vs. 


a 




NO, 


NO, 



M 

NO, 4 


NO, 



NO? 


COOH 



TO] 


CH, 


NO, nu 2* "‘ t N0 2 

2 4-$t$4|$cjjlivi <413*1 wte*- 1 , 3. S-jSlv^dait***^* 1 2, 4-' s l3*< lR(J2iW Mr i 3. 5-'»RP<4 llbitviwlfs*'' >aftre 

COOH 


SO,H OH 

. Jc^-NO, OAsX-NO, 

:(ojf - 

NHj N0 2 

4-^m%5n-2-*i'S(4iii<-(fsH 2. 4. 6^ai5'<RuSi(.'f< i 

xwwif-i# >af>rs 

ch 3 

o^^A^no, 

W ' 

NO, 

2. 4. 6-djt$*4$dilftvil5«l C^sffesr 

Hl ftfal* ^TS : 2. 4. fr^-^djt *T TNT) 



0H L 


Oil 


4.isnife4T-3.5- 


SO,H 



$ 9 A 

chA so ’ h 

3 - 
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<q>1 |^|*H 



►► | 2005 to iupac ^prrgt c^rre te? pnpi? frfa p 

(Determination of structural formula of organic compound from 2005 IUPAC name) 

?TO CTft*RT C^R/P ^TTOT CW, IUPAC 7 'PR«r o t <PC<lf^, f^F <iTO CTftMl IUPAC TO 

<?!U$ TO 3TCJTOT l^wr® ‘‘#3 -S^TOT fjnnr S(CTOi*r 1 ^TII^TWfS^ £Sr? 

CTM IUPAC 'TT 3 T 0^1^ 5 fiifa<p ^“W'S faftr C^&fl frcb'ft f^TO ' 5 I^pT 3 e f <M| 531 I 
1. ?TO CfMfo IUPAC' TO tapprrar c^tw c*r *FPPT ^^tlt TO TOPf C-*TOT<JFF <a^* 

toi ‘3'5 j •pen i 


_ I I I I I 

t?rsr=T— c*h> to cw : — c — c-c-c-c — 

I I I I I 


I I I I I I I I 

TO TO c : - C-C-C-C-C-C-C-C- 

I I I I I I I I 


fawi 'W-X«3» sjfeft* <fl^ TOT C^TC?» 'alc»m P^C.'T' ] , 2, 3, — 2f5% Tf^siJT ^RIT fife's <F3JT TO 


tl a! jl 4] 5 1 «l 7I si g| 10I 
-C-C-C-C-C-C-C-C-C-C- 
t I I I ] I I I 


D 

r/ 

I 


& 


& 

<9 


^ iupac to c«iff ar« ^rranr ^nft afojMv «”r ^ apaoww <Fpfr 

<pi^« ^nw ^s» tot to i <p 3 ) ^*w.<i» fePTs tot 1 

af®3t*w apa^rsT? aw?. ^s* toi<i to <ftto ^Rf*r$ c^nwsi'si^rnpF h-to^it^ smi 

*ff TOT 531 l (PTSR- (j) 3-W®T - 2. 6-TSif fTOI^TOTCt* TO CTO I : ^9 TOT CTOd TO 

aTO f^t^r ^tror tostt^? ’tsto sf& 1 4 froscro 3^ t^rt^ apa (- ch 2 - cn 3 ) to^ 2 « 

6 *r° <pi«fet fSj’<ii 5 «i ap*f afe^TTO* fe-noi ^ i 'artfff, 


ch 3 ci!,-aij 

tl zl 3l 

— c — c — c c 

I I I f 


CII3 

zL jL +1, si 6l tI *1 

^ — c — c — c — c — 


I I 
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dl «1^PR ^srr<J? 3Rf*lt c^TST H-n^I TRr ^IRPT 7n*jef 

■STtt^a ‘‘TT'Qirr'JITW i 


H CH 3 C 2 Hj H H CH, H H 

li 2\ i\ 4 1 il 6 | J ,| *| 

H — C — t — C — C — C — C — C — C — H 
I I I I I I I I 

hhhhhhhh 

3-W^T-2, 6-^lt 


4-t**nt 5 T-5, 6-^[3tv<||$<7i-(^N3_fTT- ] -^Tt^ IUPAC ^ (RRCT ^l¥ C*T, <RHt> 7fi> ^f^T 

4^f!> feR PfM i pNspra 4*Tl <pi^<i ’flW ^snteT Ijepp (_ ch, _ CHO, 5 'G 6»T>. 
2TCWRR ’TIW lf£ *PPT fWTt*T (- CH,), af*4TR f*RtpR 3 <S 4 »?? ^tfPR tffsfr}- (^T) 4 ^* | 
'S 2^s ^T^PR jaR^R {'ail^} 1 pn*lf&tf 'SPT BS 3 ( f ’fl&fa'P ?T?P^— 



'fl ’’lil SPCH fWPR Sfofc 3*1^ < WT'I? Wi iiiletlvsl SRJ gfprf5i%r H-'WT^ 

^ ‘puc'i pft*(fi«i wrf 3r?7^s ^fT'sm ■*rnR i 


I 2 

H — C=C- 


H C 2 H^ CH 3 CH, H 

il 4| 2 J| (| 7 1 

-C= C C — X — c- 

[ 1 i 

H H H 


-H 


C 2 H s CH, CH, 


1 2 3 -ll *1 fcl 7 

^T, CH= C CH = C CH — CH — CHj 

4-^tnt5f-s. 6-®it 1 -^nt^ 


2 1-3 .^lt^-4-f^rr^^ 4^ | ‘c-sf^r *PSF pipl> f^pf*f 4 RT ^ prfcsR TTSPJSps 5fi> 

<1| 4" ,,( *ra»n*i 1 * phI^r 5 *£rf5pE* fitpf*r pfr^ i ^®?r^ 

-COOH 1 *t? < 1<l»ll c i f“faCTH RPlJT (RtpR ^PP^ ^T— 


si 

— C- 


4 

-c- 

I 


si 

-c- 


2f I 

-C — COOH 


2-wif^nTTT fatfn ^c?r pi 9 mm 2 ^ ^p* awfapn (-nh 2 ) ap*r 3-t^n^r cstp*. 
C4W ^ f*l<PC«n<i 3*3“ ^rfpj' il^fl> aP ,, r (- CH 2 - CHj) ^ 4-fsWt 5 r PilPF (RRT^RT^sr 
4 *Tv ^l4pR ’TIW ^Rsf& f&v'ffei af*f (_ CHj) l 

~ ch 3 c 2 h 5 nh 2 

51 *| }| l\ 1 

— C — C C — C — COOH 

I I I I 

T Rc*5 i 's ) 

«$ ^sntf^ ’fei? af%f& -pf^arefg ’aRpfS t«j|«?j«i H- ,? i^iri wr 

•trsm^nw 1 


H 

1 

CH, C 2 H 5 

nh 2 

CH, C 2 H s NH 2 

H— C- 

4 1 3 1 

— c — c — 
1 1 

- 2 C — COOH 

i 

5 4l ,1 2l 1 

^T, CH, — CH CH CH — COOH 

H 

H H 

H 
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«pu*m 




g, 4-4lWfl-5-fa^1^-2-^CWC^flWP*1‘ \ *(S3ff *W f^*f W 6^ 

^t^jjt Pww i ‘w 1 W& ^ Gsrf*fir ww i - cho 

i m ^rwj gw ?>r^i frrererer st^ht *f*rer ^<r (M?h 


$ • tf i “ 

c c c c 

4-^lts 
<p|^Piq '3J5R 

ch 3 oh 

ft 5 4 3 

c c c c 


i 1 n 
C CHO 

r <k<i 


o 

C CHO 


ta T 

W I 


H 


C 

II 


c:h ? oh h 

5 4 1 

c c c 


il 


I] II 


5^^ "JRC^*'© 


O cn 3 on o 

C CHO^r/cH, CH Vh CH 2 C CHO 

OTIHT*! 


- ^.iC : ("Stfc^Sl vrww I ^RJ) 
(TftM'SCTRT «1l&Pfa *RW5 OT* : 


1 . 3, 5-*&$*ll$*1-2, 2, 5, 6-tl$lM$*1(.iy.^ 

4ti. 5 -«TRB -ilftvb 

*. 3, 6-i5^SJ|t*T-2, 2, 8, 9-<J®lfivl&'1C'J9MH 


■*— i L — Vr W -?h Vk ■— . 

^ i^ . j*fc. . ^ 

O* 2, S-'firiwflVM, 4-«RPi 1 41%*lH*C-l-? i T 

^o, 4*^1 ^ -5 -TOTI ™ -2 1 1*1 ! 1 1 «1 

8. 3, 5-®ft$*ft*1-6, 6*v!»|^fiWl^i^-3-^ 


ff. S-^il^l-S, 6-'»l^^®fK.’fe-2-'°lt^* J 

cih-4, 

O. 6, 7-®lt$«lt*f-2, 9-'Sl^t^-7-C3r'1!?^Ci*-4- 5 St^T 

3 -tii m 4 1 ^°i <£ 

<3. 3, 6-vb!^V||^-2, 2, 6, 7-dSlftvil 3^3-4-^!^ 

6-^*T-2-^t^W 1 1i<P 

br. 2-falft*!^- 1 , 4-il?^ 


jft. catm-l,2-^I^T 


io. 3-fat1$*R33r- 1, 4-^I^VfI^ 

®o. 2-® s Trar-3-ft^nr»f^-3-? ; f-i 

ii. c*t^-i, 3-®t^=n^T 

:«>. l, i-'bftt#iwiW®H-2-«*r 

i*. 5-^^-5^n^^-i,3,6-&t 5 =n^ 

CSfT'*T-^ s T- 1 -^J lT*l-i 

iO. ^-l-^-5-'^ft S! r 

OO. 3-^ilt^-6-^^-7-ftvilt5ps|t-2, 4-®lt^ 

i8. 1 -^T-5-^n% 

08. 3-(^tft»Tl^lft*l 'SOrfSCT) (SKfo 

iff. 3-t^-24ir8n^5gj-i.3,5^t i T 

off. 6-'srarns'$-3-tF*ifi* 

iO. 3, 5-^3TOT-3-(3Firinri^- 1 -$5T-4-'=ltt : r 

0^3, 2-(^T^ftirSivli^) C^-l, 5-^l^w 

iR. 1 

OR. 

ib-. 

OV. 4-'3()lf»lt»(IWRjR-2-'S ; T 

44^l5^£*tfJ-3-^*fJM 

Oc*. RS^-2-?^- 1 , 

*o. 3, 5-%t^$*TC*3l-3-t ; P2-'SR 

So. 6 -^ 1 ^ 1 ^ 018 - 1 . 3,6-351^ 
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: 1 %§t¥'‘ra 



tere dim JwHyt ^3 



(Isomerism of Organic Compounds & its Classifications) 

ftsF* ‘fl'sw f^f ctM <FP*rr 4^ ^jeirr w 3 c#» 3 *ttff 

c^stwr t4ton c^Hts ’^vfgsj <?rsfT m \ ^w?r ^1?^ fafoa ' 5 iw I^ipt 

H igfefld fo^ pl I (TTSR C\H 6 0 «||'lf<<P RSJRS'O ’flSTT F[f!> C*fH (PPTT 51T i W Rt.t-'Pjo 

CHj -ch 2 -oh 4 h wrafr fawfa firespr (ch 3 - o - ch,,). $ dfpf toit c®f® « ^rpr#)^ 
*fr#j*rcr, ^ f%£ >witlto G3f*fa ctH i 

(fl^T C?PR $5R CtffC'T? an e lfa<J5 Tftc^s 'SlVBjJ ?)S31 ilOTT Rtt/Pt.'osi f«8[«ls 43i, 

<^T(epr^^? fayiQw# f^rnpra 4FaW ftt»*( coI^sr ' s ^rpnrrf^ 5 ^ptspot st^h *rra, 

(TPW ctfN^ 5 RsrpJ (isomers) 'iR* C*TW<f 'S^ (isomerism) ^®Tf ^C?T STT13 5 1 

» I ^5Ti g f^H gjffifasN (Classification of Organic Compunds) O 

CTtpra SOFTS’ Ijf& «iw »N ^T 3*T I 

^ ^psflsftsT (Structural isomerism), *. (pSf^S spH^t (Streo isomerism) 

’Pfl'pST (Structural isomerism) : 

5sr ct)CT 5 Wp® f?^ ’iPig? 5SfRT fiwjlPR (R 3RTJSH ^5*T 

Trufj^r ^rt ^r «nc^ i c^reiptl? ^rrt R®s i c®<i fos^l i ?lii>fa<p 

Wi'SlW %? ^IFT ^sPT ^ i CS^R 

i. Prsst ^JoT (Chain isomerism), ’W'JST (Position isomerism), 

'O. <WiW>5) 'WJ«T (Functional group isomerism), 8 . OT&Tsnfepr ( Metamerism), 

<t. uc.L>Hllsst»i (Tautomerism) 

i, f*fa*T JRryS T : Gt% 2 ®? 'PRSlpra <s tk^ <3$ <4 ^fToPr 

SWJ^SR I *(W5^ G 5ltC^ I »«■*, C 4 H t0 4 RT c lf<'f 1 

W >WHT Rsn^ CTPf C^NT^ 


.* .* *• r- 


(i) CH 3 -CH 2 -CH 2 -CH 3 (f^frr) 


(ii) CH 3 - CH(CHj)- CHj (2-fWlt 5 ! CtttC»PT) 


tsar ; c 4 H|o j i»ii'-i 

> 5 ? 5 ^STW C 5 H ,2 ^ * 11 ^ PysrilT? C?pf 7 ^? ) 


,1 2 3 4 5 

(i) CH 3 — CH 2 — CH 2 — CH 2 — CH 3 

c^n^r 

ch 3 

1 2 I 3 

(iii) CH 3 — C — CH 3 2, 2- 
CH, 


CH 3 

I 2 1 3 4 

(ii) CH 3 — CH — CH 2 — CH 3 

2 -(v|v!|$« , |R®uJh 
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51*2^ <pi4*t f*|<P(,si <p!^-<pI<*h fV<ntM ( ^Q = C<^ ) ^ faP^P' 

(-C = C-) <*RT WRT SffegT^P ■3^ s ? •RTOJ 4*144*51 RlRsfl '3R^U*T 'OI43!l(. r i4 4>l4f/ , f 

»S «j|'fil?l •>iai|'i'»l4 ?¥ I (?TSR C 4 H* 'OiHi^ iRT *wl4) 3 WTp r , jfi> I 



^.8 : C 4 H„ ‘£^ '314 ^i*i 


C r ,H s O Wtm 7WTg?f ^ : 


1 2 1 

(i> CHj— CH 2 — CH 2 OH (CSfm-]^), 


OH 

(ii) CH 3 — CH — CH 3 (CSfTn-2-^T) 


C„H 4 Br 2 ^ft'S^fT -m : 


Br 


(i) 


Br 


m 


], 2- 'bl^CdlWI MHfsp 


Br 


(ii) 


>Br 


i, 3- ■'SiSarwt wfsp 


(ni) 


Br 

Br 


1, 4- 'bl^CdlOll C*Rf®P 


«. 'WiTSt : (Pfanw 'S^fCs 4pMtt XpTC-Pf fepg W?l 4 

-stl'il-ti ji » ij , -|'o|< jjfS ^ I {.<!») n CtHf.0 '5t c lf<4* ^(,<P'sRf*f§ c41c , T 5 fejj •jfD <i»3*r<p3l ^=1 (.<P4 

^Br=TT Cjf'fa I >. 


(i) CH 3 — CH 2 — CHO (O^tPH^), (ii) CH 3 - C — CH 3 (<£tT*tWr) 

sfspfS cjrf'fa c4M f^tiDp csff^f? (,4 m i 

41<p4©Ic 4 C ; H 6 0 5PT W P5JT c jp> ^f^— 


I 2 3 

(i) CH 3 — CH 2 — OH (^nsm ), (ii) CH 3 - 0 - CH 3 ^'WflOTIH) 


£W s lf& 'a(j|«i(.<p|^en c*|1®r OTM 'Q f4®lsifS $'*fTCI Cjfjf't C4M I 

csjSmri^r : ca% <w^3l ^«?r *rpt<2<i 

5R4ITP fojjvsl TfsrpjSK^ csT^WT^TStST «PTT 5ITT STTC^ I ^nxi^epS fawlaj) ^iwft ^ (.41 C,^1<l 

c*R3t csrSrcifinsp ^ 1 ctsr- ^srr?, f^cUpr, wlfar, tprr^rf? t*#f ctfK 

WJMlfasp W «ITW I (<p) C 4 H l( )0 <3 (4T) C s H 10 O W'lfo* 3R!7P« ’IPT «Ul>iM 

TN13FR— 
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i<2v <pn 3 R : 


^ c 4 h 10 o — * 

12 3 4 5 

(i) CH 3 -0 - CH 2 — CH 2 — CH 3 (2-WS(TC*rtH) 

1 2 3 4 5 . 

(ii) CH 3 — CH 2 — 0 — CH 2 — CH 3 (3-'3T5}K'f=BR) 

CH 3 * 

4 3 I 2 1 

(iii) CH 3 — CH — 0 — CH 3 ( 3-ft^»f.2 

*. C 5 HI 0 O — > 

0 

1 2 if i * s 

(i) CH 3 — C — CH 2 — CH 2 — CH 3 (C^-2-^0 

0 

(«) CH 3 — CH 2 - C — CH 2 - CH 3 (C^O-'SR) 


<* . TJcBiJiifaeiv : UcBiiiildetu 4 ^ fk*ra *rfc^ <wtf<frSt ^ 1^*1 cwr wjswt sirrr ^r^r?r 

1 J«s*5g>'s«!c.<i 3f"jef <p|^<p 51 i^g; 2^f ^f’fTSf^F® ^?T l 4tf*(4l ^«?T ’fk' 4li[CTR 4WT 
4 < pfS JjfS ITT I 4 4*13 C5f t>{.5r>llf33? J H,.4 1 *lf£*ft®T 4* 1 'H 1 ?! ^ C 1<P *1*1 1'J'®! <*«1 1 "3JC¥ | 

ct^t CjH t o y<rr ^rar? wj; ffi- 

OH r cP H 

I H ri 

CHj — c = ch 2 * — - ch 3 - c - ch 2 

(CfltfiH-2-gW) (gwm) " 

4iwfe>$i?'fc « ft»ctSiw<) stfw *rr fer 3 pt°^ "sr-Rff 1 m ^i*r fe^iw 4^ 

<piW*il 3 ■sjctt UuJi*iifii^ sik ^3 "src*fr 4 iT 4 ^sft> j ir*uHU(iii 1^RfPS®rH ^(.°\ *rt 431 1 'SW c^f*Rf 
«N C^IBI «m*TC®T '3ISRT fot&T ^ikw<r? ■etwrt kB 1 


H 

H 

OH 

0 

CH 2 = C - OH 

CH 3 - C = 0 

ch 2 = c - ch 5 

II 

CH 3 - C - CHj 

?H| 1 Sn 155 RI 

Vti*II!W« 'atfPIESf ^ 

CfilMTWfCTfl 

(SMlwIwfi R>tGI 


« RitGiw-si 4 4 ^ fotBr *tk^ <3^ ^ urt 1 

4?Brt 4^r BaJinto ^R*- 


OH 

0 

CHj — C = CH - COOC2H5 •••• 

«•• CH 3 — c — CHi - COOC2H5 

(^ 5 T«lkr) 

(%CBT?tkT) 


*f. c» 5Q'8 (Streo isomerism) : 

i£]^ „Mf w ■5R£W 4 f%g dfi^Tf!' ^5F[f?'$' RPifJ 4 fii|ltil4 

f^p^ra ?iw 4 tf^ dd e srwiflft* <di? *rr*for 4 *r (^k? oBf ?4 *rsrpi 

4^1 4CR? 4 Cafe'S 5Wf®T *TC»T | <WraCR<] 4kB fk*R ’TNT CWHR <RRi *ftf 4i?f? luwiftr* 

$*m wnfks- ^?r w *fNrc^ <7Bf?ra <pmFT ^c?r «m?p 1 c^'Q <pn?nR«i fk“R 

fonr ^t c’Bfa'S >pit$*t i c^Bfoa ^'s^m 1 ?w- i,*riifif««s wfst k ’WjsT 4 *, 

arii?ll4 k^RT 1 

i. ^nf^F 4^(T5®r ^ Ppj-Sm >i*n<jpFf = 4kt ^r i ift4 ^pps- « nikjw cwi &s?r c^ra- 

4<JT® ^I#ff-?#T W* ^8? 5TT 55*T # ^T Sillfuf^^ sflifj^s 

piM ^{sf ^?T, \slw<i!,«p l? t<i~ v 1c,¥i<i 4^® 4 ^4c<r> 

sfriWa^ ■>wt^T ^rr ?w 
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^ ClttH ^sH ClH lf*» -nr** 1E1? ■»&mfira 51 

^cTT HI ^IWfopBI »WT fl9H7?T W?*fl|3®|lrifr <pl4*f HIT^ tjfijl 11JH1 191TR1 ^ 


Yj<fa m ?n i <pti«t in iHisr-isi^r fiprari?T 

^5i it^t mri sp : ^tuiflw iu> i sp" i?i#$ 

^iflSfa’Id 2T5TC1 '3jMf< 1 C*Tl 9 TOI 9HT1 

f*wf& liil? 91 «W 3|<I?T« <MM'S H^T • p fl5JT c Jl 
"SR?!#® 2p, H l f #f*f ^ 3"l*W< 9H*W 'iMiSM 
■^1 1 Jjffr ist^sr ■^flHT'P wfi) p, f^S 41^ 

ui?r urc nrirni^sTPr 

^ffsiiUiJitHl *P(,*t jt HR ®1 ! f .4‘ l 



fer 5..^ : fii s 5n 91T5 



fan i.j : fi^rar « <twt? n 


iiaKi %hr hit iitht ifiji wm ^ I'fa 9®i ri . nn % hur 

Ttsj isn HI 1TC1 i U®W fa«stH ( ,C = Cf ) ^5= 

WpRT 2ff^l5il*$Tl wjR iqi-- *fHT<I ^t&C® 9\3^> 'HIT? IT apn ^ 51 1 flHnR 

■iisrpjwi iiit °iK*i nnr hh wiWT fnifr® nr 7 :*' w 1E1 «n?H i 


fijHnR <PT#R 9?fTF ’ajf^r •fUfJ IT Spns^TT HIS? ’TCT '3M1R 151£*T ®Ttl f^PT-HPj; ill? ^ 5 $ 
’USTPJ IT SFI'ST^TT v '^[“ JK^R HT^T TsTtl jff HTJ WF\ i CltT^H l-T^TW 

« i [ T *tfiM it asfi3lf*T5 ujiwf*/Ri BijTfsif^ 911^1 tjfij ITHl'f 9XW® (I s ) Cab = Cab i(®flT 
(*f) Cab = Cad -91 *lfcl HSW*! 5^®T? (HHT 91 T«r STlf^fe 51 i 



(^F) Cab - Cab 41 v^on : 

a \ / a 

J^ C==C \ 

b b 

I^PT 

a \ ^ b 

C_C 

b a 

Sl^r 

Squyf i : 1. 2-'5f?igmitfil ( CHBr = CHBr ^ 
H H 

P c = c 

Br Br 

^PT- 1 , 2-^i^k^i5pH 

) «4¥ 

B Br 

> =C \ 

Br H 
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i'bo 


: 





« : CHj - CHj - CH = CH - CH 2 - CH 3 
C^-.V^ 


h 3 c-h 2 c. 3 4 .ch 2 -ch 3 h 3 c-h,c 3 4 

^:c=c^ J^c=c 

H H H 

f 5 pf-£^ 3 T- 3 -?H SW-R^- 3 -t^ 


H 


\5 6 
CH 2 - CH 3 


$< f | 3 3«r 8 : <S^S (HOOC - CH = CH- COOH) 4<T ^Tt- 


HOOC COOH 

H H 

<a 1 *r® (suimtv 

_ “ 2 5 “ 5 6 

CH-. = CH - CH = CH - CH = CHi 


« 


HOOC. ,H 

^ c=c C 

H COOH 

JjTR 2 -^*T 'a|s'3if'4‘P 

(RpS»tifi<p liiPfW) 


C?*-l. 3. 6-§!tS? 

H 2 C»HC. 3 4 

c=c 


H 


5 6 

H' 'CH = CH 2 

im-cs*-i, 3 , 6 ^ 1 ^ 


1 2 
H 2 C = HC 


3 4 

c=c 


S 6 
CH = CH~ 


H H 



<PW TftS - : 

>. 1, 2-«I^W>IWl^^ (CHCi = CHCO^T-SW {CH 2 = CC1 2 )1^T- 

$T*r ■m»(I*J[' 9| aw*fa ^ C?R? 

(CHj =CH 2 ) C??? ?t? I 'Sfi* ft •WJ'SI 

®. C*f^-2% (CHj - CH = CH - CH 2 - CH 3 ) « C3F$f^ (CH 3 -CH = CH - COOH) faT-SW WJ®T 1% TO?? 

8. (CH 3 ) 2 C = CH 2 , CH 3 - CBr = CHCI, (CH 3 ) 2 C = CC1 2 , CH 2 = C(OH)Cl 4? W <?FR CThfc f’W-Sl’T 3 W^ 

VHL 4 ? 

<t. C£#R (CH } - CH = CH 2 ) ® f?$&- 1 -5? (CHj - CH 2 - CH - CH 2 ) CPRfi>t WJ5f «?(?*?? 


Unfiled Notes Page 43 


SY 


% 


£ 

K> 






C*f) Cab = Cad CWK : 

/ a 

>=c 

o 

f?PT W| 

a d 

>= C \ 
b a 

jjT’T’WJ 


aiK**! i : CH 3 - CH = CH - CH 2 - CH 3 


HiC 


2 3 

c=c 


4 5 

ch 2 - ch 3 


H 'H 


H,C 


2 3 

c=c 


H 


'\ 4 3 
H CH,-CH 3 


ci 

* : 2-CjPlWlf<SG-2^ ( CHj-C = CH— CH 3 ) dR CWjZ *f&RT SWJJSRJ *feJT SEMT- 


CH 


4 

CHj 


3 \ 3/ 

^ c = c 

Cl H 

15m-2-<ysiW!r*l$U-2-^ 


‘ CH 3\ 3/» 

>c=c 4 

Cl ch 3 


: C 6 H 5 - CH = CH - COOH (ffelffe* 


c 6 h 5 

H 


C=C 


COOH 


H 


ffe-pHfW jjffer 


CfeHj •%. ^ H 

>=c. 

H COOH 

sw-Pnfi* 


isll’lfl C^W : WfSl»<P C^C3 Rfife 1 ♦fWPJ »Hpf SfT^?r fej 

^ tilths sfi^r $f*r ^mrspr ^ i c^m i, 2-®it ferfer ^ T^csMcarrc'^pr ^ wl^ 

5®? i ffe?- 1 , 2 -^ 1 $ ferfer ^TftT^KsfTT:'^ dra* ^<i<rfc> Jm- 1 , 2 -®rt feifer Rfe 3 FrcaTE*R i 


* 

CH, 

CH 3 ^ /\‘ CH 3 
/C— c. 

H H 

fej-i, 2-®ftfferfer 
RtCIRCSfK'R 

CH, 

CH3 \/\^ H 
>— c. 

H TH 3 

fiW-1, 2-®ltfelfeT •HfttfHWIWT 


|j£i ?fNw : few <sra *fsin»pnRr ’nw ^ w*# sp^r *ra~ s ra c®k?f wrf 1%^ 

l^f^j w feK Cab = cde 43w?r wfes w 3 ^ ftprc? f&fes ^5 

R i 4iw<r ^^i>j<pc<f> swrc*i?f opes iupac s fjpr fame* i ^ «raferR»r e-z i 

’’PT "Entgegen” C«fW E - Sffe 5 dR* wfa *w "Zusammen" CWW Z fefi> aj^f ^?T ^f?TC5 l Entgegen 
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PPIPP : fofft 


wfoftpH® Zusanunen wf -^iltvf | *iPr Cab = Cde C^aofl ft{TPI»(Plt<l a > b TOt d > e 

TO, ^ TOftfTO PPPffr JjISot Z E PPFf? foPCP ftft^TOTTOl 


a /d 

^ C=C \ 

b e 

2->fU!^ 

a 'Q d 




3 2 1 

>1 CHi - CBr= CHC1 

2-(3fW-I -C^f^fC^fM- 1 -?R ^ CTO? : 


h 3 c 

Br 


:c— c 


,h 


ci 


h 3 c 


Br 




e^^ 19? 


a \ 

t>7fsn^ 

^SHTTf^l? '5 S ^ S a 1 ® d 


1 2 3 4 5 

* I CH 3 - CH = CBr - CH 2 - CH, 
3-C3lc*ilc ,c T^-3-^*T l£3?T C^UHT s 

Cl H,C. Br H 3 C 

>=C. 

H XH 2 -CHj H 


H 


,C=C^ 

E-^11^ 


A'H 2 -CH, 

'‘Br 




1 3TRt? 'SfRfifil *3 OTTtWt = N- 1 Q-N-N - ^*TR ^fT^FE 

3 f*lt ( J®t ®i*^ WT ^JTTT i \5t<r ^J :5 R (.4k>ifl Pf^i 'S Jk -9 ^ f^R (Syn) 'Q (anti) ^1 


CxH* 


,0H 


-N* 


„- \s 

lip OTraflPsfro 


C«Hw /9 

H OH 

TOK 


WTlftfTO PWI^OW PftflW Ptf : WIlftfTOS WJ«t? OTdT «S 4PT CP «M^!Wl ^ CPM TO PIT 

4W?r 'Sijfftf's<i> ’ii»(.«i<i ptw ^ •s[>ifviPi<Ti *fc<Nr «iw? pr^for cppt pttt i 


PPTiNM : ftp PPiy«M J SfG*m(, JjMJ'ftt, PPf, S'fci&IMM PST(fe ^T*fSW PPT^ WTO CPft I ftp 

PPT3CTO 'WPI* >3 ^rfP^SmPPT't^TCPOTTO i 


GS 



i. ftp ppt'TTO m?p pwot 5m ppi^wi ppptOT c#r cro? ftp-ft^Pit'Plw »afta5? ppptot 
135 °C ft¥5m-ft®B^ltaflw ^ftusp PPPTOT 287°C CTO? 
ft. ftp pul^fl ^lft^5m PVt^d ^(fTTJ' <MC*W t ilC*l*»1f'® TO CTO? 

«. ftpppi^w'P®j^fftpf^5mppT^c^rpw®ft*r*i%^wt <aft c?p? 

8. ft 3 } 3 5m ft®3-2-^P , flP PWT OTP PPT*ff&OT P5P PPICP 'jft '5[ft?p 'iH-lf>a> PICP? 

ff. SmPPl^p CrorftPPPT^ CTtCPPffIPFsT ■« SfftppTOT cpf*f ^CP PTOT- mfPppJNJT^P | 

*. ®1^ <Pl^ft(f®1 < J 1 (SPitwn OTCff ftp PPT5 P^OT? ^ Ptfp Wf PSRT litftp PlJlP^ltST^P CPft P^P ^CP, §m 
PPl^WP POT^TPBPPPPtOTP? 


Ac^m^ PPt^BT : OTf ftf ?®fP CPM <7mr PfP PICPP P^OTS « Pl^p|<f> PSOT^ ftsy ljt PT 

// ^rsiftps f%s p'pftmram ppt^ w i >app ppt^ (otot cpfm c#® « ptpmft^ *rsf ptot 

^ “'PtCPlps PftRTST” PP | i£IPT iflPf PPS^m ^IWIP Sf% ftgpTP 'BTim PTOT l TO 43f P^T 
fiffeftP ^P | ilPP PPfjOT 'PTCPOT pfe!T$N 'SPP fef% PPP TOT ^P POT 4WPOT ^TJCPPF pftpp PPfJ 
^=11 RC^I ^ttC^ I 
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aTTOMWW wafa*W ^PW ’WTOJ? sflW 'SHWW af-IRT 55 l ftw ttft*t5 

c^aj c*prc=rr *Rrsn^ to*i TOffr *fTO*Rr to^ 4 awrrir n^rai'j ^r ^ssrmsf ir 

Tffaz* ^jgrforo TOfa aT +ft4 i i ^tt 5£5 ®itc* i c*to c*abde wkfla c^m c* a*f5 ^aF*^ *ro 
’ra^FT<I i w'f a tow ■ ? R^T e i^ aw 5rafi> spa^ ’raw^ fs*[ i wsfa a * b * d * e. c4Wf C5ft55 
wsffa’fsr tottop (*) tot sw tot 55 i as* *r55ia tor tot i Swi;t<m5i*r. 2-«mfan 

CSfPTHf?!* afaM>*I 2 <W4*1 ^sigFsJiii <i|^ au^ll l 


*COOH 


'COOH 

3 ch 3 


"CHO 

il 

H — C-- OH ^ 

•tsjelt^aa TOfa 3 ^ — - warfrow to^ 

(*!$5f*r *far) ch 3 -*RW$ (*ltTOT TOR) 


j J*^- — - wafc> ->i ^ tor 

^STFt <FW) ^ 

(2-'5mfe^2ft < 1H^ d)iw) (2-^lt5tat’ft J ^ afas) p-^ftBWWliJH) 

<a<jt a *>w*ffln wrora **ts* ®w to tow ^f?ra fer ^ns* i tow ^ fejf TOfroTOsroR tosto aw i a 

TOfroTOtroR ^ to^cr afsfR aa? a* TOfrorosroR tor TOf5roftTO*!R<f Sr Sn?u#5 r i 
asroc* rrm^i tosto* toto^ tot 5S5 tos* i a* toww sJfa aaa ctTor flfefsrcnc® towi* 

aHpJTO aw I aflWlTO- aTOP I J®W!5 -sttmt faR ^f*ity CRT ^rm I 
i. ^2|%3T5r TO^T RTOT^ TO TOSdl'H C*3j <|vaVH TOSTO I 
t&»?r rsit 35 TOrfroaTSTOR R”TO5 totot stfafR55 i 
^oTT TORfrostlSTOR RWSR TOR'TfTOs 33 I 
8. a* aa®#ro towh ®*rc* vstpi to ^rrw i i 

'ai i c«i i ^ *fra c rt «Tt« '?c 5 T ‘a^ Jin-a^l« ^m?r a^“ a^^T ^T a i^«k.« 

•<nw «n^T 2JGii , s? , t i a<pf& ^rRff '5%* ?.^ i <iif < sf"f? ?if*ii? 1 a^^f «ii(. | ni i c^nfe^rs "life 

'snpTf a^f 'artt'TT i ^rt^rraM ^■uviw 'Siiwi f iH'SM >"v^t?r *^»3(i«ir i ^^ix^rr ’rsrsteT «tv®tc? 
»»if^ a^f 'snwf^ tr^w c®®? fas a Mfoa «Hc^rr^ #a a^ TO3 wt »iw ™>fav3 
a i ^cl l ^) f ^OTf^ c<lf<K.JI CSITPT i aw*r a^ ^Vl'-a'C®! ^sri^l? ‘a^s jihns«^1<i «ilWI* 1 ar.wca 51 <pI« 

fsRS«T fefSW ^s?T ^TT? Pi*p«n a<T "*[^1 feff ai<r-<J^ff OTffen^T ^IWt a? a^5 

^nwr ♦n'ssr 'srfOTH r >ita>«i c^r a^ Ji*i'®^lti aic^ra a%^* T aiJS 5 1 

c ,9 fi *i i ftfii~B l c^ 5 i wcsn? - ■aw? a ^i'k.^- ^tf^srra ^?rr to i 

: g fl W l ^ *[feF3 C^f af*T a^ sSTR^fW «(t®*W ^K? 5 fa* ^fa« ^ 

^ l ^(. 4 > iHi«<\i ^efiT 7 ^ 5 = otH i a sriwlfi '«k.*j« d-£T®fa a^? ^rn?r?i •'jw + tw 
^fKTO wr t otpt, d a^rsr a* >t»i«^ls ^f^r* ^t*ii^* ®pt fa*F »ir.* a^i 'to + 52.3° i 
d qn<> f &* af^Ts a^F 'aiiwi^t,* fa?> ^fe?r c 5 ^ a^. a^ to + 2.24°. 

>ai l ^ l ^ Tifgar a^s 3pj\6^i3J *iic,eiir,<p C^* TOfa* 1 ffa?r <?t?r tk;w<ic<p < ii 11< i'® T^ 5 

ciiM tot i a wi^hi cffTTO 5Tiw? ^ / srfr* a^ tjw ^ toto *9- 55 1 c*w, 

/-«iii<Mt54> afas a* jpr®^t5 'oiic 8 ii*?i* tot fay yftcii <7 FS a^ a? to —2.24° ) 

cawiftftBiiWM Tiftre atwi« 5(iap5 CTlrr? 
sj% (.>iFGtiura grot a^ aw ‘a^wrar’ 
STTTOT, A 5TOJ5 W fTOT a^ WIWT 

a* csfSflaBt? afa#o ^'sro <w 
«#TO ^fpW TOT, ^ *ifii>tH >& 

*«!Wi* '^Qmi CTtcart wrcaft 5 ?? ^f*r i 




H— C— OH 


HOOC 

HO-^C — H 

I 

CH, 


d-«1J!4>fD<F ala® (+ 2.24°) /-<m ala® {- 2.24°) 
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SS8 


RRIRR : ftflrr *[3T 


Rfc i °c ^mixn c+tcrt Rfi^r crTctr 'c' rrrtxtr gsm &m i tsfafriSid rr* d-'$r?: , *r xwif 
criPertr ■'5(K=i!<i 3foR?*f+K*r $ RfisRr wr xr* rvs^tr '«Tt3T4 ^crr ^flwT -a’ ??r 
^ ^ Rfon CRtc*ra ^*1%+ aii<rs<H, \ a ] c+ 3+p*f w ^?r- 

,-. , t°C a <■ . *lts»iRi*'s 

^T5<j=m^; 25 °C WT’fSTRra Sf^u g«?f Ip^5r? ^‘IC'tfw R|r<^ + 52.3° RT, [a] ^ = + 523“ I XR R?< 

RfSTR S5 25 °C ’®T*WT3i7. D-*R* > ; RifRf*f§ X+R=ff CRlf\5?J!R RTfOTTC® gw® XR ^nr'-tfw W-fSR Si#5 
HRW 'bWH'Sf XR? X RTR + 52.3°. 


str^trs gfer CRN xr* Rsrs^ter RittsrtRW tspR rt rh^t ^rtr crr 1 *rc*f x cs&g) ijfi- RssrfRWT[rR*iR *ff*3RT 
rir x <p*'if*psfi g < *1 •■) ^*j ^ <i ^ g*i < i 'if'i «3TT?r '^]b<i c J <pr,<i xr° x<pf5 <p*if4 s? i!TCR*fR a'RR 


oi«ii*ir®'® 53T 1 x R 5 Rf*FMKR*fRw rtt* wr rir <5 str ?j u & 3 fR^rpr rust 1 rir $ts 'S sir ^tusr 
rti^ourt *rR”RU<ra rr rt 5jsfr? rptW%« rtt i ^rs rI$ rt=tcrr r4=t arf%f^r 1 



ItiJD $.V : W'fcf r^sfRR 


image 



fsa ^.,s> : 'atsjfesrsi <t>i4*t *Rfsrrg 


Rfc CRSfUR Silf.qlo gfeRT wk’lS '5Pfr®' XR 5 ^ RR 
aisifejm rr^ rtcr ttx ir crItrr 

RJ$flR tf'ifvPlGli'fR W W3T *16 XR^ J R3R XR? 

+r<lRf5 xr w4*r a{1%fw / R2R ( tss%7rjr r^rr RRRrg 
CI234 CRfrMR d *^R >2 I -#T ' 9 1T7? e rg fR3I 
ct^nw?7M i 

^RTSR'tW’T 2 XTW RT ^ll<plD<P 


xfR¥ 'S'JT® X^ RTS ^5l2|p*wi| ^TR* nRSITJ RaRTR 
sr.'Rm XR WIRT RTpRTlRS RftjRI W C ,‘W RM 
gP>. X4sf5 d xf^TS RJ^<if5 / R' , T'Ij<i' xfR® 1 



d-ii»IB* x^r® ^ /-Rirasf&sf xfg^ 


1S3 O* : »1 11+16+ X6PS ?T%f?R 



ffes ^.io : XRlRfRaRIR 


<pOOH 

HOOC 

; | 

H— (j;— OH 

j HO— (j:-H 

ch 3 

ch 3 
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&5R 




2-^iJifiiwi csrr-'W^ ( ch 3 — ch(NHj) — cooh), 2-3&U5l% csstrrtm 

3 2 1 4 3 2 1 

(CH 3 — CH(OH)— CHO), fw-2RR < CH 3 — CH 2 — CH(OH)— CH 3 ) 

RffR] rstpjc^r r^ijt $t<t ^n3f ^rfw c^ic^l 'atiwi^ '5rsif»>iii r^sit^ 

^SfR RftJP If <RM ^RT R9RT 3TRRR Rf3RT WJMR R^tTT f®Hf!> I 4]^ d sJ^R, tfRsfr / dR* 


'O'slilfD W(. J 1l 't^R l (RSR Cabd— Cabd t,<Tl f/’BT CRCT '5‘JC's 'jfS 'SiSffeRSr ’RSfT'J RoSIR | 


a 

i 


i a 

\ i 

CT\ 

d — C— b 


S b— C— d 

d—C—b 

1 


i 1 


b-Cj^ d 
a 


t d— C— b 

L •■ 




r =T /.*lfer 

CRCRT *j^R 


URUlft^ 4$rs, HOCK' - (GHOH) 2 - COOII 'S'JCs wfc 43^ ®[3!|f®>R RT^r ^RSTFJ 

9TR5R 3 TBRj J 1R t jC< ] <l R^fJT Pa*<T5— 


COOH 

I 

H— C— OH 

I 

HO — C— H 
COOH 
d-UwBlId^ 



HOOC 

I 

HO— C-H 
H — (j: — OH 
COOH 

1 $ EflJlffo 4ft® 


COOH 

I 

H — C— OH 

— - — | — - — - -gjf\s^m \sff| 

H— C— OH 
1 

COOH 

tswiBldiJifa* 4fts 


^ 4^ ^ST^T *RSJTq(ftftS (RfcfR C^3T 4SR 4^3# ftf3R WJ R'STIT *IR, ?TR ^l«p SHRJ 

'SR ^SJR | 4] aff%RR ^tfTy^'R ^TTCRR *j4w$ RR 4R\ ftC5?T , R^T<C*R 

«TO®1 ^?R 'SIR <i!R feg- f^s ?p*ff ft*#® I W 4RS R*T5% WTR RR®R '4IM®Wd SIR ’fTI 35R 
SIR i 4 vfesfc OTRT *T«R l (7FSR wwl ultjT>lfa<P 4ft^ I 

RT 'it®l(<R Qj»|[G]<j» RRft^QWT ST*R -SIR RIOT S|f®fa^ «R ®RR RR3RRS ®RlP5fto 


WtlRRR ^Rt i (R1RT UldtJlW-* 4lR^ d|^ vSTOTW djfsro 'blillpP^'S WltOTRR l ^R'f 

U1?I R«f=f SR | 

COOH 

COOH 

H— C— OH 

H — C-OH 

| 

, H— C— OH 

HO— C— H 

COOH 

COOH 

CRRiSnjSrfsRs 4jf5r® 

RdPftR ’>tfiMI ?RBljW dlft® 


^551? ^’Iwlfglfa® R&RW 'bRIO'Gfa'S RfttaRh t 


'5IRR <R «ilWi4 w®%r srrwR aw? ®n-r®.t *r?rR?i ft*#® ftOT str®* 

4R^ RJRRtRR ft^JOTR ®il<i®*< STISTT *Mfo® 5jR 1 pT 5OT RR ®(W<tt4> *IS~ S 1«HI 4RRft«RR ^?R 
RTC3> I 4*TRft'G’STR t<Tlt, , i« C^FOT 4? R'ft £|%ft? RiP 5 *!? Rspfft® R i 
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WRR : 


wp *rtf o RTR[RfRR> rr ^rf^ 

?l i f.<p i *1 «■) f<p ^sj^r 'alwi<i ■5iT<(® '.TO , sr[3rT'3 RRfR IV-g 
TO'sCTO fro> TOff fa 1 #® SCR RTTR5 | OTOR, d-'ITIR#^ 

41 (r& 3 /-»m<pfiG> ‘flH'S 5C°1f 9 IH J "’'T3 RfS 4JR[RfR'3?JT9 | 

25°c TOIRMHI d R5IR#R5 4)f>K®<( arT-^rf^i 'ai14«ETO RT3TT 

+ 2.24° to? TOt wr®rsrr3jRr / iifarad ^TE , if%R> 

TO^ t TO 'STtZilT -2.24°. ^®R ail WPS RfiZRT C%TO 'aj'Jt® 'SIR '©CTO TOT RRR fRSf TO'sCTO 

fR*#S i ^rt 4RTf 1 W™ t ra^r TOIRfRSTO • 

TOIRpr^TO TO* RR®i% «dC«f|U ©*TC<P ilRsf TOR RfTO ^#f5T? fc<P « 1%‘ 1 #W feR* TO«R RRR l 
4MMf»l«»lld*E*M RRWRfSpP fsiaTR (TORT TO^TTR* RfiFR®! STTER 1 Rl i Risfa d <3 / RRT1R >TU"'it[«t^RS f^Cff't 

''arrcHi'-» fRlarc 5? 1 totr whi? RfRRH d « / totter fRjfTOR* esPif^ GtaR rwt «tterj 1 


1 

yOOH 
H— C— OH 

*u 

d_eTTtR#RS 4jfTO 
+ 2.24° 


HOO 


i 


*i4t 


HO— ‘C— H 

ch 3 3 

/-*1JM#<f> iS^PB 

- 2.24° 


SsfRReiWT : d *1114#$ -aft® 3 / ! 0 |S(flS^ drfRESR 3TTR®R RRT3F^T + 2.24° « - 2.24°. 4)!TR RRfRMlR 
fR3CTO (TOTO TO TO*rft ^ I 4 fR33R 43R# (’.dGfiJRi f^gR i C#t1to IrsJR ^TWr-S GGhi fefR 

Stef'S 41 ftS'f '5U5 TO^TO Rf3RT d S|3 'JRRS TOT TO I W 1 <l.tl4‘d5fi?ll STOR “TOifo TO# ^E^RERiRT 
2H)1«1® 1 ®C< CRCRT CRlR'S ■atrC"° rf T4> Ms>4 V.r \ '3 i£ CRCR* '5ilWl < J> RfeR d 'S / r<p ’JSJRS <ji<jf R|R Rt | 


'3TR*fit TOR RNCR : 'ajSjf^TRTT RR^R TORT^R TORjT CRW TOTt'STR R^RJT I^R : CTOTOT CTtT?R 

isfarfrosr rr^r ctor* totrt rtoj^tr rwt fR# tot to i 4 ^nc*u «KtfroR rr^r 

tori*{5?f ^I'ipnj^c^ 5 G*iK> qsjRw »f’f <P4i ^ i t°i i *p RfsjR rstt'Ff b csctt -wm fR^R°r 


<MI ^?T I 

: '3pJ?f sf^fG : CRftTO 'StP® 'n' RvTO 5 ^sffeTO *r»f^W v T4V! ,: J 4^HH '^'•jfD(, < p JJ'JR ®W <P4l TO' 

RT «itc,» TO# '515*1 ^T*RT ’STSJTO £jf®t<R 5R I 


' a dc*it^* RfSRT RRl*t®f ! «llt*1W ■4IG4 *\ I'J^ln RvRTT 2 n , 
CTOT R&R : 4)rVT3T C4TOT CTOTT R¥R ^TT Rf | 


&rK4M-i. CHj — CH (N Hj) — COOH >£ <Sl'lH»C« !# TOTOt <^TO I TO 'TOTl^ RfaRT TO*fCTO 

R?,RTr, 2" = 2 1 = 2. '4w (.4‘lc r il CTOTT TO? TO I 


432! ^ ^ ^ 

CH 3 — CHBr — CHBr — COOH (2. 3-ST^!3TWT RSUlt'tjtil^ C*TtRfi»W 2 # f%R ^KjfTOR TOR TORT®( 

R^RIR i TO ’5IKTO 5 Rf3RT RRT'pTO R?RTT, 2 n = 2 2 = 4. ‘SCR’Wl C^tTRT CTOTT R^R TOR TO I 

*1^-^ : RJ^R : RT^jfSc® n TOTO 1 'STfiffeRR RR^R ‘ f l<jSiT'J[ R®RIR ^RS. 4RR ^f& 4»1R 4>«1[ TOT CR 

TO# ^TO ’R^CTO TOH «1%fRR RR I 

«ltt«ltw ■'iRw ’4 r!‘|w| : RTTTO^ r 13FR RTOTO R5*UT, 2 (n_1J . iflRTER n C^TSRtRTt l 


CRERT Rtsr : CTOt R^TO 3RRIT. 2 



wM 


Hi 


1 2 3 4 ^ 

®RTO*r-i : CH 5 — CHCI — CHC1 — CHj (2, : 45 CRt*#E« 2# ^|5J%TO RRTO RRRT®t RTOR 41R? 

'R'jf5(.4 J >il«TER TOT TOT TOT CR TO# ■RvR RfRR R5?C*TR *H*f 2 jf%fRR RR I 
'S||E*1|4 ROW RRl^l s TORtR 1 RlspR RRT’JTO R^RH, 2 ln l) = 2 2 " 1 =2 
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/n~2\ Izl 

A 2 ) = 1 2 =2° = 


CTCTT*tH 2^ ' / = 2 * = 2“=1 
2, 3-'i>1$<3 1 1C4l1<'S$*l (CH 3 - CHC1 - CHC1 - C'H,) OTfrf? 'MlCTH’ gfeg gxl*Jp* « CTPlt *ti*T 

»( 




QH 3 
H-C— Cl 
Cl— 3 C— H 
4 CH 3 
tCsffo 




Cl — C— H 


T 




H — C— Cl 
4 CH 3 

l-*fa 


X 3 

H — C— Cl 

L- stf^f'asr 

H-C- Cl 

4 CH 3 

cgw ^ 


*1^-0 : is(*pj Sppfa ! 'SPJC3 n 3j°gpr 'SWfigH ’Wn^t g'&lW ^ 4'spraiw %rf«'0 <Pgf W C*T, 4^*15 

^s?*t WRl I n ftlWflp g^tlT 1 m, 

'8(4fcn = 3,5,7 I 

'anwre gQHI i <W? ^laBT ^R^Tf, 2 (ll ~^ - 2 V 1 ' 

(SjU\ 

CTOTt : CTC^t *R3J1, 2'- 2 f 

12 3 4 

: CHj— CH(OH) — CHC1 — CH(OH) — CH 3 (3-<3PTC?TtC 5 ^-2, 4-*l?'=l t l) : 4 CTWffiw «fi> 
g'&iH cgRtfBigs ^®iw ^?tT grcr eg ^“*f 'ss.ct? ^*11 *?*fa sifefgv i 

gflCTI* *ifea , *W«pt : grrc*TFP gfeg g?gjr, 2 (3_1) -2( 2 ) = 2 3 -2=4-2=2fi> i 

ctfit «tfo : ctwt nfcg? ^=m, 2 ^ 2 )=2fl»i 

3-<a>!WK <, l^-2, 4-'bl$«l*l (CHj - CH(OH) - CHCI - CH(OH) - CH 3 ) CTtm 3fB ? «il(.»vl<P gfo?T « OT^T TOR 

fesn- 


2tt%5]5f xs«1 


’ch 3 

2 I 

H — C— OH 

3 I 

H — <j— Br 
HO— C— H 

J 

5 ch 3 


*tf*r 


'ch 3 

2 I. 

HO— C— H 
3 I 

Br— Cj—H 

H— C— OH 

,1 

5 ch 3 
f-*fa T 


l CH, 


H— C— OH 

*■— - 3 H ; 

[H— Y“ Br| 
H-C— OH 



V. 


s CH 3 


'CHj 

2 I, 

HC -C — H 

! Br— C — Hi 

7+ 

HO— C — H 

s l 

S CH 3 




— r~ 


J 


3-<3tCSin^-2, 4-^lt^ (CHj - CH(OH) - CHBr - CH(OH) - CH 3 ) CTttfSss 1 %r15 

vjdvi’i <v&in < s^k cgNl5eg> i4i?pr g? gRir gnr c*r 4re>fi> 'sgg *t4=f ajf^lgg w t ■^'»nk 4 


3 - 1 


3-1 


cflM l fo i g nw t 4 gto gi^n = 2 (; ~ l) -2 2 =4-2 = 215 ^cgwpikggsRgjr 2 2 =2'=2fi>i 
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' 5> T3T 

- Ob- : 

l^gg CTftWPIt? TTCTI CEF«K?TT ^TOT?? WR <^? *WW ^IW IT f**jpn W^ai 

j GSftP^ (CHj - CH : - CHj); 4. Cg mW l lll* (CH, - CH 2 - COOH); fl. 2-<3 ! nat C2fHICHlfa?. (CH 3 - 
CHCI _ COOH); 8. 2-^flftpTf fqlsoMlfil*!" (CH 3 - CH, - CH(NH 2 ) COOH); ff. Gift's (HOOC — 

CH(OH) - CH, - COOH.); 4>. gltftlw 4^5 (HOOC - CH(OH) - CH,OH); 1. uiwPi* *&** 
(C t H 5 - CH(OH) - COOH); b. PWSfM QFT?I^5 (C*H 5 - CHCI 2 ); b. (C t H s - CH 2 OH); 

10. 1^5 - 1, 2, 3, 4- dSrcP T [HO - CH, - (CHOH) 2 - CH,OH]. 

11. 2-?i?af^'3-fipnt f r cafpTtOTfw -afe (c 6 h s - ch 2 - ch(OH) - cqqh) i 

^ iron- wa^r w ftp^rarw ?^rp i cttc*ra wlfa *rc33*» fire « 

«TiT?Rr^ ttstp^ >a^ «nMf?^ ^wsftpl? *i»(!-#i? fod'Si? «h«<.h 

CTM *lk?? ?®TT «!TC^ I 

q tm ctTct? ftfesr w ^TTCT?t *frfo m w ^ 

^rargwr ?*n sra urn i aws ^ ' ’nil** ^ ^ 

«N wr ?r? i (i) C5^r ^piT3®t. (*) ' s t??H Trrjor, (*) w^r, (8) wSmiftw « 

(<?) i s^reinaur oft* ?t % wn#i 03% wrm? 

'a|) [ *IC<H : q i Mfi re 3RiR5\ff CnH 2 „ + ; 4|?K? n = 1 , 2, 3. 4 S'BJlfa l n 41? Pi #*»!«< 1 . 2 « 3 41? <SpT 2Jt® 'on-lf<J<p 

3^5^ ^I*TT C^TWT ^ftw^a ^ I 
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^ <rmrr^ 




J ’TiJW C 4 H 2 », 4]*n7?T n = 2, 3, 4 l W *rr4TC 5Tf3F*P 'an , g|C4»H4 

^TTWf ^£3*® i ^ iiWCiff n 4RT -JJ^'aTJ ^TH 3. 


n = 3, C,H* > (1) CH 3 -CH = CH 2 

caftffa 


/ CH 2 N 
(2) CH 2 - CH 2 

^CsHCSfTWT 


n = 4, C 4 H b - 


4 3 2 1 1 2 3 4 

(1) CH 3 -CH 2 -CH = CH 2 (2) ch 3 -ch=ch-ch 3 
1 -% -2-^4 


n = 5, C S H 


10 ■ 


A 

2 


(3) CH 2 -CH 2 

I I 

ch 2 -ch 2 


CH, 

31 2 


(1) CH,-CH 2 -CH 2 -CH=CH 2 (2) CH 3 -CH 2 -CH = CH-CH 3 (3) CHj — CH — CH = CH 2 

(■^-2-34 3-fir«||^c|fd55-j-^ 


£4%- 1-^4 

CH, 

4 3 2 1 1 

(4) CH 3 -CH 2 -C = CH 2 
2 - 


CH 3 

1 2l 3 4 

(5) CH, - C = CH - CH 3 (6) CH 2 - CH 2 

2-1?rsfT5#ri4®I»-2-t*T CH, CH, 

\ / 
ch 2 


<it biRmi 


'0»l»14>l^ : 4T4134 C n H 2n . 2 , 44TC4, n = 2, 3, 4 t«#T I n = 2 4t 3 41 4TC4<J Sr4J WH 

WJ??r4T | 
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ISO 




* W'TTO® C„H 2n+ ,CHO 


n= 1, C 1 H 4 O »• (1)CH 3 -CH0 (2) CH 2 = CHOH 



o 

3 2 1 

ii 

n = 2, C 3 H 6 0-» ( 1 ) CH, - CH 2 - CHO 

(2) CH 3 -C - CH 3 

G2tNH®T 

C8tT*ltt*il*i 

JL 

OH 

2 2 1 

3 2 | 1 

(3) CH 3 - CH = CHOH 

(4)CH 3 -C = CH 2 

en^H-i-'SRT 

0 £ftf s PT- 2 - i aPr 


'5ll*lf44> TjfW 'aumRn <3 'Nl'ifil'S 1 'StfStSH f> RPIT < I ^9 ^5t9 <4 ^TNfS^ 9I9T ^WISI ^nfTJ CTfaWlT 


^ 'aiji*i1*^*, fotSH « ’sm^rc^m i cw c 2 h,o, Cst^o, c 4 h,o $®i# i 


: wr oit-CifaPw srwnw mt#* ■. c*.* , cooh. 

9fw aijwfaw « «ifa(4«* Tgf& ifam ^ ^rra^ ctM ^c< 


*iwr+it4ifiiPr* « 4^fnr 1 otr c 2 h 4 o 2 , c 3 h 6 o 2 , c 4 h s o 2 , c s h 10 o 2 i 


n — 2, C 2 H 4 0 2 
(i) CHj—COOH 

(ii) H — COO — CHj 
f*W!<S»l ftvlHc.y'S 

^THTTlfw T5 

n ~ 3, C^HfiOi 

(i) CHj— CH^OOH 

(ii) CHj— COO— CH 3 

(iii) H— COO— CHj—CHj 

CSfT^IHR^ 

SlVIl^al ^«IHC9U 

t®n^r 

n — 4, C 4 H 8 O 1 

4 3 2 1 

(i) CHj — CH^— CH^ — COOH 

ch 3 

3 2 | 1 

(ii) CHj— CH— COOH 

(iii) CHj — CH* — COO — CH 3 

ft'SGlwtfite 

2-Pjvit?.*i adMlwiRi^ 4 ft® 

CSfT’tBC# 

(iv) CHj— COO— CH 2 — CH 3 

(v) H— COO— CHr-CHj-CHj 

CHj 

2 | 1 

(vi) H — COO — CH— CH 3 

^snt^r ^ihcnu 

CStMltyl f^lvJHCij’i? 

2-f^n^sT 


fcWfJfC'W 9^ RQwil : 9J«( I ifl9 9®nT ^IT^lSl 6 I®' 91^9 99Wt$9 9TC9 ^ 

6 ft SfcSRSR *f99P3[ ’RTM? 99*^1 l 4) 9SHW C^fFRT H-’WTT'J ^1 C^tCTT 4WCTI# ‘‘’RWT^ 9T 

9t9f siFs^iRr® § 9*13 c^rf^r «ti\o<p 99 c s h s a i a art^tPiw < T99T^ 9t aj"r i 4w 

si^^s OTfwr ®*if 5 ft ‘^Rnrnt 'smr 99 ^ 9T i wt 9TFTC9 5 

^feStWSWPfm 'SIIWPH* 4>H4>»IJ 9E? 1 MHI1m W99 r99T , j9'3 «M*H4SrR4> 999^ 

9f3RT5H 'St9'»»JJ I 


CTH : C<4fe?W4 T$ft *Emi iWPItft ^ 4f *f 9T *fWJ W 

1?-2jfoSI|fa'S CfltW? &J9 St? 1 rflWCBtflff *|1«KlPwC<n*rcyi,A 19t 

9#T, 4 ftS)« <35K9T4pn9f 9*IUM 2, 3, 4, 5, 6 *14*1^4 HWIWI 1991*^ *lf*|(|Pw 
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«>« pfH 3s?l£« TOT [ wR 2 3 6 TO?H TO* 3 3 
5 TOffi WCT *Pf*I i «lt 2, 3 W 4 TO^TCTO 

sfe&K'SH cTOir sjfwgiTO* >sp*r a to 

331 «M TOI TOM* PlH '"fl'TOT W 3 l, 2 3 t wtfr 33 * 1 * J. 33 T C 8 ST , st 3 *l* M^WIWIW 

fMjfaflPlv ctW : 'srctfr, ot&t to* *m<rr « f^# ft-gtf& ggjg ctTct (c^a,) 4 j*Ra to 15 "Hret^ 

isnt^ I ' 3 'Sl?l Sjf^TTO 1 4 olfllt tflCTO 03 tilt'll 
TOTRI J WW'I! (TOP TO I ft-srfTOTO* CTH TO*fr 
TO CW3T 3 « 6 TO° 4 3 5 TO^FT TJ^*f | ^{Wf 
Tm iaf& lai-sif^lf’Ps C3K i « ii *lP«t to i 
CTTO era 4'6 6 TOTO ^ I «1$ TO? ^rfSRT TO?F 2,436 TO 111, IV, V CTN ^«1T *ITO t 




’1JTTO C^C5 TOfi> TOTO (2, 3, 5 3 6) *T**t I 
v3|^ 4|<ptbi||4i C#hT VI ‘•ftTOT 3lC< I 




43 * Tffoifi? *315 ia-sif%^p3 c^Tito ^c<r i 3 
hi to* ii, iv 3 vi TOf*r i 3 t»to cto®t 

Pl^fS Rf fenfc fa-irf^rf'T® CTOr TO'STO TOT i 


(Aromatic Hydrocarbons) 

TOT 4fce 3^ ^TTt^ 5 OT!*T TOT3 'atjlWit,^^ ^»TO TOP <?ITO 

oqhfaPU re 3(i!W!CVl^«P $l$Ghl<M^ TO 3¥ 1 'aillosItxfW 
3^gffl^W TO*ltty 4135(31 TOfror (arenas) TOTT 33T I TOtTOI 3 

TO®! ^ITCTOffivP C%TO TO ‘CTOfTO’ I c«wfar* 6 fi> 3 ^ ’’ITO'j. 

■»(TOKTO TOT TO*? 3TO 3 f^TOT TOT ^ C«TTO 4)3sf!> ^3*T TO§5t ^T^T 
4>&m 3 jfr 35(3 I 6 fi> 3 ^ TOHT 5 TOTOP 4 <pfi> TOT H-TOTT^I WX 
jfVICHI^I 3«hCTO TOTOT TJ3* sfTC^ l (,o«fsr« 3(<j?r 41 ’1tf*o<p C?RfTO s*i* 

<*\\ ^ I 



ffej 
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^jlCflldlfW I C^PFT C<HfSf^, f^*lf?*T ^T 

ftgSR (C,H ? - CH 3 ). *l$Pw C h H 4 (CH 3 ) 2i Rmrf*R (C l0 H s ), ^IBSfT^H (C, 4 Hio) ■ RWttfsR 
2flJ c^fesr iiTC“ 'SflHSf'rfTR ^5‘JC® 3f& C<Hf$M Tp3? i <!=1?J^9> 

^WMlwfiS* ^OBW^WfOTTW *lfaP$1sPflRI 'amwl<. 1 »l5<p s^ual^l-^ W55 I 



jjfi> c<h(«h ^nr ’t<r»r tjtw srrsmre «wio*u *rrwr w s frwr foSws *ifaPi$f$Riiii 

^iwwlS* *fcual < * > i^ <|P5 ' ^ 1 

*tW? ^TT fsRs '“Rf ^rjrcSM ( Aroma), TR ^ ^fsfB ’far i SsR ’JR’FTCJf </Rf$R <3 

C<HfetW ^ijTS ’Spiffs 5 ^TCattSft^ dn*T ?MT [ < W®f^ 5 T^T 'af)lWK.«fi> < J> C^t 

'Sflt^s TOCS BfOTS ■’J’RirsT *K^' S ’ I S^rfsw (Losechmit, 1861) sfsrFf 

C*r, 2tfefl> Cff^RT £<wf$Mt*|^ "WilWW &\m SIT^S TO 1 ^Rlt TOT TOf? (CjHjN), 

TOift» (C4H4S), fa$3R (C4H4O), (C4H5N) «nfW® ^smrr CTft*ra to? tot -to frore 

^br c<?*rr ?rra f%¥ itott A frore w ^ttt «ftw «ro r i 

■aH l M l CTlt?<> anf%BT^T¥ 1*<^i ^?T c^r®T I ^4<^f<MW 'aiji«il(.»i1w* C*ftFR 05$ C^rf^R, (R^rf^R 


3>1^?> « (RsfelR5 '5japr*f ifSfftT*f§ ^RfTO Rsr*sff CTT’PT^TO 1 'SfTOTWtW CTK tTOTO TO (RSTIT TSTT I 


/ CH \ 

CH CH 

CH— CH 

CH— CH 

CH — CH 

II II 

CH CH 

1 1! 

II 

II 

II II 

''N 7 

1 

CH CH 

CH 

CH 

CH CH 

%/ 

N s / 

^ e/ 

i 

H 


qicsiifiM 

fo$4H 

*rr?^T 
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2®F9 5I9ISW 

*£19®t9 5TC9S5T (Huckel) 9319119 ®Fd 49sf& ®C$9 4^T9 9st*K, TIT $K<M 2^9 

^rracsr 99f*i95 ■‘ifsifb'i I 4 ®^5 «l*pfTC9. (999 2®r9 C9tffl9 9# CP9>T 9T ■'HJ's^lfl <1*191^ [9 f^rf*fS 49t 9»T9 
q A44» l 3) niWpl^C^ (4n + 2) 9^9J9* ^Wf%T it $M*MH 919T «iMf4* ai9f?BM ^fS ?9. 'Sk*4(.* 
AljlWRUfiJ* (3tn l JWi (4n + 2) 9^919* it S.WfliiH f*r39 n = 0, I, 2, 3 .... 919T 

t<wfsHtti* +^9 tt aior 4i¥ 9t w w f#9 &if4><s 9^9 wnw c<i^n?i ®rr i 



f53I ^.1® : TR^*! ®{i £9#?** ^^9 9# 

5R4R e 1<l f^pr ®PJ9R9 f*||4|w 3l&rr 49sf& (.sBIM! ^nnnC*lfB^ (#1 I fafaRs* ^fll® 3 TC.’*fT = 1, W (4n 

+ 2) C® n = 1 g!?r 9Wt%T 71 ?CT<n5C'i? ^fn (4xl+2) = 6599T9T9T r.<wf«H 9*0 Wl% n sf.'VTiIj 7 ' 
9“9Tf (3PTO 1 3TS0?PT%r It tC*T4a}W4 ®'*tf%f%9 9519C9 ®l)K4R9f&95 CTk'Sfa 9E9T C4*f fag 99 ?Wf 

■TO 1 £993, 

1 . ffirTO si*pfa9 ®i9 u ^a*'*i : ®oic4ic9lU4' cfito ®ig fa£“f9 s^f^r 39 # 90 9T£9> , 

9CJ£i£ 1#9R 9W 9£^Ss tf# (CH : = CH : ) 9*^9 9£®T ir® fafe^T 2JW# 90 3| ! C-wfe*i 

C#lfi> H ; . X: a Oj 4)? 9TC9 *[® £#T 9# W®ra HCI, HBr, H : SOj. R - X aRffa C993T f® C#f *t# 
90 srr I 499 fa 2®? C9fal? <#’99, C99T? *f?fa9 a yifi'i 59' ! t apt 1 # 90 ^ 1 

%. 9? CMMJW : 993 #19 fatjm *lffa99 £99T 919 C9, ®!iOI£i||lS«5 £#99 C9#P P£3F 99#-95I# 

9919 2^ 0. 1 39 nm. 09 9 F arflfadFfffa £#99 9993-99# 4T^ 9913 a 99# -99# fit49<£'til 913 9MRR9 
0. 154 nni a 0. 1 34 nm 4HT V!«Wlilll4f l 41 SRI^ C*T. t<i»i(«i« 91 C99 t 9TPT 9^ aM*T 90 4 

9C99 ^sROt: C44fiH 4*1H14 '9TW 01>l«lw!t4 fW fafSRI! 'ilJli+lwfD® 99# f*1909 9!W 
49^ j # RT|9 9291 9*^ 9^ (?T9r 9RT 1 «5P, '8(llMlCTfl»9( 51?^ C#f 0*F^ (C fc H 5 - OH) 

9?9ff. 919 ®^hr S9*f 99#I* 4fa® 9F9 #fF« 1 WP9 'awfowlu* C#T (R - OH). 

<2# C#f 49T 1 C99W fWRT (CH 3 OH) f 'S’STI 5 ^ (CH, - CH>OH) 5«»if* farcrsF 

«. wf^l 9t It : 995®! 'SlllC4RilfB<(> C9fa*fiT ^^0$ 49*1^ ■» , »C®fll«i #3P9S 9# 

9 9 ^ 1 CT1 <^9M 9IC9S 9T9 a n *lNf99S arafg&fST 9TC9> i 4 it .'snHfw 


(4n + 2) 9*919* TWRiq^r n 9#TT9 9R^ 1 49R? n = 0, 1 , 2, 3 ^STlfP 1 C9Q, 



// \ 

CH CH 

1 II 

CH CH 

// cn \ 

CH CH 

1 II 

. CH CH 

^CH X/ CH % 
CH C CH 

CH = CH 

+ 

I II 1 

CH C CH 

^CH^ CH^ 

^T^C^TCStlf^Pf WT?R 

C99f# 

f#fa9 

95T*W1Sh 

n = 0, (4n + 2) - 2 

to - i, (4 ti + 2) = 6 

n = 1, (4n + 2) = 6 

n = 2, (4n + 2) = 10 
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CH CH 


CH C C 

CH 

II II 

1 II 1 

1 

CH CH 

CH C C 

CH 

\ .. / 

^ch /n ^ch^^ch 

// 

.Q 

'Siji*iyif>w 



n = 3, (4n + 2)= 14 


n = 1 , (4n + 2) ; 


CH CH 

II II 

CH CH 

H 

n= l,(4n + 2) = 6 


fttferw, *11? <i*i, stmnftR c?t?ihi 3 <i?&4 ctM i ’rwni'tarc? iiw?r ^Mr<t<p *tfo=r ot^jt *rrcr n ot«iti» n 

?ipra&rr <^oiih i fw RraufB ?!?n dtwi wjJiwl ^r?r w^; 1%>w ?c«n*iaai f*i®r n 

?t»T^T f^C^TT ^*t5R=r^3 -MOW OTB ?OT^W< ^R’UT (4n + 2) ^5? 'J'f W3 ffTW I 

8. qfingm fifiRir ; <a»iwH . MfS<> ctR fe-m ^ c<refgR ^iwiwh*b, Rtol*K ^wwigm, 



no 2 so 3 h 

H 2 S0 4 *n7 

@ +HN0 3 «tT7 40 o c *■ 

1 00°C Jl 

@ + H 2 0, (§) + H 2 S0 4 ^.f - — © + HjO, 


R 

^ A1X 3 

X 

@ + R— X =-» 

• © + HX 


c. 




CTtW « W ^1 ji 3W<WaM4 ^Tf^a *tm W&S $ft=f 
(CH 2 - CH 2 ) WWT «rf*w ^ift i ?f«R ^rft¥ KMn0 4 B^*T ^HT ?OI $f*i1®R gll+W *if9’ c t 1 ® 
^?T i ftsf «ijlcii!t»*f5"4 C^N f«it"i<i'ok<i C^fw^r ^fllii KMnOj *al3l «ift« ?TT R i 
wlwy : mi l tofo P Rnfa* 'StJIM l Wlft* Wlt^T? Tlgfly 1 

'aiJIMIWfl>4* C*FR ( 

(i) ftTW afff^ Vary'S*!, (ii) ^T'R, (iii) 7t ?M4UH (iv) £fftr?T*R ftfaRTT a 

(v) ^Tf% £T5f^ 4^731 ^IjTMiWfSfr# ?*n SOT «iT!^ I 



f5«T^r^^i^s - j 

i. t , fiSwiwI?** 5lf3F4* (.<J1 l , 1^ ^Vk' 5 ^f& 7i <l(M I 4) 1% ^JICSriFlIB^ *ftf sj't’fa <ph(. < i? 

‘4iuiif*M faro sifaFV CTft*Ri n w i a drRfB 1% ^lt*w cur w? 5 T*n^F 

c®Pira $*n?r*R i 


C?5#5T : f^fsR ?w CTtWTT SRF $^T ^ E T'S 4tfi|M4IW C'lUjlfayiV? aRR I 

qi t w l Piflte irH a 3if«icwc* «m^h to i a «frf*nRr^ R*fT *rc^ *if?Rf^i> ^*r wrr a 
c*r®T^niR wpita ®*triw *i^r$ ^ i ^tt c«ct wi^n c«n^ c&s 

^?T I ^1 ^ C^T C*t^ w*i!wt^ f»i^l*R <P«l) ?TT 1 

wit csfc* c<wf^H l^pm : fapfvM wrt? *rr®R?r wt cw ’Itpt, 'jiwm, 

#rc>r?r ^ cw *rr«Trr rttt i ?b ?c4?r ^ w *rt^ i ^ ^w^arsTT fsB3«f ^n?r 

(Rf*R laiJMIC^fD^ (RK l f^BtS %TT ^?»r ^ §fel 400 °C WTOT 

*ft% 75JT?f»RJ «TPS5T w®l CTT’PT^ *nf®^ ?TT I iflTT ^TWT 170 °C W*W3If *1^3" Sff« «<f < nc4‘ *T^ 0®«T 
i 41 ®<it«n<i 0.97 g mL l I *I^[ CB®T ^ffB ^*r ?7T | 

*W*T »(K*f : 5f5 C®*T C«R3S 90% (3W 2fS% I 
fafftr «(1W : 90% CW1 C«I^ t?reT WHdiH 
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^S?<f 




C*5*f 7«f74* 90 % CW 1 £f®f$ : £f*5PJ 3^[ C®*TC4 *3m;f*l5* 5135 5*75 70°C *$1551305 $5755 ‘‘life? 
'55®T74* 5 f°'Sf? ^5T 45 l ®T *5 C$7 s ’f5 5741 4*jf $5l''fH 4F35H i 
»T5 7$*T : (1) 3J54ff : OT*!* (QHjOH) I 

(4) 5054^f : 'swftpw (ChH, - NH 2 ), (C S H,N) 3 4l75lf*M (C 4 H 4 S> I 

{$) feC'W : 755^5 (CtHfi), (C 6 H 5 - CH 3 ) 3 eritflH C 6 H 4 (CH 3 ) 2 I 

fr^fafc rs fef# 4in 'srawi' 5*75 ^ q$*\ c sns* 90 % 755 * 3**1 $^53 *P5i 55 1 

= 5 , - 

ill *(W : ®re C®5T + 5t*S*T 3 *07 H SO, — s > C©5 ^ 5344 i 

4 « isl5$ ’j'sifom 

«fl 4175 **F154s!T *30faf*W 3 f5H1$5 4)44 5175lf*M Ws;f*W$TCT' *354lfir* '573 1 

~ 5'Q»j‘}ic 9 r 5114 * 17*11 , ._ 

55 415 : OT 41755 5SW$ £®5 35 + 10% 4*W<> 7513T 5 > W 35 53SJ4 

* « 505 35 ^-sJ<?-!<mO 

4) 4175 5l”5l(f CJP^T 'Q i5 51755 *Sff55*$ 5J5g?T H 2 S0 4 *355lf5*$ 45 I 5!*jft*5 t®5 3574F 5 # 5T5T 5"5 515 

<£75 'oilwRi'S’ **H4C<4 < 35 J 1lffl’ii 5*51 45 I 

80-1 10°C 


05 515 : 35 51755 740$ 5^ 7$5 


5tf$$- *S55 5304 5*5T 45 1 


5TTtf555 5I$5 

41*5175 £03 5lf$^S 055755 90% t-Hft*! 575 I 47*5 84% MHiftH, 1 3% b=j?*< 515 3% «rl?1*M 3 515151 
5173llfV4 4175 * 1 

90% C573 f434i C45l$H f»5f5 515 ^>(<10 5*75 90% 745115 7574* 15351 7 <m1®?*1 

5S04 5*5T45 I 

OA fi^Qp _ 

5lf$$- $55 5304 I 41 5175 ftl?f*rc *354114$ 55 1 


i5 5T5 : 90% «<W1 - 

5fl?f5^ 5055 
^ IfofW l “T l ^-W _(*__, ,_ 

3.5 515 : £03 51T$*$ *$55 > 5055 75*500 5%04 t 

5.5 fl c ^T55iarr 

41 5175 I fe fc oc* *555 *8115075 755^705 75*515 7575* “*555* 5>75 70351 45 I C55fi5f755 75*51574* 55*14 ^75 
■»^s g1 5V t a i n i f075 4(75 $41 *$55 C<of®70 5f5*T$ 45 1 £03 75offt705 575T £05 0.5% 5!7nlfftO 7«®05 f47575 
4*&IH 5175* i 750f®r705 ^15013 80.4°C 4154 5tC!0l5 1 75« 80°C I 4| 5t -$155130 4>l4l4>lft 43515 41 5^ 
$5150175* «J55* 5*51 415*^ 5*%5*5 | 

$5 51*1 : £03 74-lfftO + %55 3 *07 H 2 SQ 4 ^ ^ ^ 57*f5 3575* *J55* 5*5145 I 


5I555T 5l75lf5W %55 3 *07 H 2 S0 4 415 5175 RlQj-VI ^75 51751^*1 51575*1^ 4|f53 $e,5^ 5*75 51 5lt»l7*5 
S5%1 1 



7 <I«lfft»J 3574* *[5515 ^1$5 3 *07 H;S0 4 4J? 5751 75t*l 575 5T75lf^755 *515515*174* ftfVa 5*51 45 l 
51751^*755 *5^5f?1$7$ H 2 S0 4 35 *505 4^5 M 5155 5*75 5T 1 *5T$S55 755fft5 3573 5*755*515 5lfr 5T5t 
750$ 5*75 < 555 * 5*75 *rf*T$ 5 *Jl 5 f 55 T 5 CjH51?> 415T 3^ 375 80.4°C «T5ifiaj[5 -5135 5*75 1575? ^341 C 55%5 
5t35T 515 | 
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wifa wffc* 's wtm ^rr#r 



(Difference between Aliphatic & Aromatic Compounds) 

wifaroll^ 'Q *r:<t ♦n'fcpi f%^i? e r ^pt (^sr fa*rcr c^tctt ^rftor ir? i ^ 

'Siimihm fefecs ^^rnr i fats $ f^w anwtiPT w ^rt- 

1. ^ 2M*m I R^fJT ^ 5C® -iRqfojs 

W ’Tit? l CW CH*, CHj - CHj, CH, - CH 2 - CH 3 , CH 3 (CH 2 ) 6 CH 3 ; ( 1 «rC^T) ^5Il1*f l ar|?1? ^ 
f*ppr ^ «irn%<i#<i> c^f'S am^ i c?ir, ^r^rtafrc^ (c 3 h 6 ) t p?=? suraicvifi;^ wt'it t*R^ 

■^'3> 1 W»M 




<t. 




? H 

0 (WHlaiH). 

y (PiSIfeO, 

Q (CTOST) 




8 . 


: aijtfeiwfSo c%vf nfwt arcr’Ft^s ?s? i (R?R 

0 s ) CH 4 CTtC'T c = 75%, H - 25% (*) CH 3 - CH 3 CTtW C = 80 %. H = 20 %. 
wmichIW- <f>Mw<i 'Tl^sn’T c^f*r i c*pr 

wift" (C 6 H to ) C - 92.3%, H = 7.7%. ^JjWlpR (C I0 H S ) OTtW C = 93.75%, H = 0.25%. 
W*jgn5T : 3?T ?f aTTpwpg; (RCaTCR 21?5f? STs *ftt? I CW ajj|«ic<w G#f C$t*t ^p^ ^ 

afjpRsi$H < 2 fft CTtn arrp'JTF i (CHi - CH 3 ), 62ftW=T (CH 3 - CH 2 - CHj), 

’P'fF. an? tftR (CH 2 = CH : ), ?aflt^ (CH ■ CH) iaijrfiiwIB* wfr i 

'SRlfttCTJ a||j(,<)(r.i)ly<ri J1<J>01 (.■CH? ’ f.«l»p r.<pfep (^) , f^Jj I 

RIjmii : arj tf5|(.vf5<P 'RftR sffefT'T? d?? appy^ c%*r ^5 PTPsr rcferar tjt5 «n^ i c?5R 
Fe 


CH, - CH 3 + Cl 2 CH, - CH 2 Ct + HC1. 

w 


cci 4 

CH 3 = CH : + Br 2 » CH.Br 


CH-rBr. 


'anilJiwO<P arTp^pg; c?lt*f s||^cS*R, >U«lWlt*PR, $}IW 1 W *K, ?II|sT?s|$C« 1 1 *R Sfafe 
arRsft sjf^pp ft(i»<ii Rf?!?^ ?ti> rt i 

'3ijlc.m«fi><p c?H app^ ?'33!T aifow* ?r$a5“K 33 [ w i wtt*m , wre i twi ? 

srsf% sjf^r^r f^0h?n jM?t ?nr^ i 


f 

s’0 : 

R 

^ H 2 so 4 *rn» 

© +hn °3w - 45 : c > g 

0) + h 2 0 , 

@ + R X AICI V < © + HX 


^5% c4tc*lif : arj[i4ir.<pfD<n ^ 5 % cth‘ (3T*H ariww^ Sf^f%«I ( ^ fafBarprc^P 

*TH •'ft ■’Ploss ’TIW ]<fit*i!t SfP’f'T <Pf.fl »IT I 

CH 3 - OH, CH 3 - CH 2 - OH. CH 3 - CH 2 - CH : - OH l 

'^JTCairafB^ ?tt5f% CTlM^I^?. CTO (TO®r Tl^RT ^TTW RQwil <frM W « *1# 1 


<O>-0H + Na0H — 

©-O-Na - + H 2 0 

C^FlSf 

(7nf®?inr Ret^i? w 
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i'll 


fl). t C9fc33 yjfyg *HWl*t qft* ^feE9 i 5i5 m 35^5 gfagwsr ffim 

sM* 35*9 , OTST3 R - X + KOH > R - OH + HX. 

^Tt MipifB* C9tt33 f> ra^ ^ ’if®? i ®r$ 43T 3fo?T33 fafeRJTS ^?*BR c f ^ i 

r^ij7T < ^ X + KOH - — — + ^9193 «m^RT ftfefT 33*fc 9“I? 3T i 

<1, C3919 *lfhFT 3 gifiN 593 3#^ : 3PP*J3F C#t C3319 *ffHFT 3 OT^r 533 *tftoT wf& 

2{&*fa <K,9 9R35 | 

C9919 *|fhft : SRlfalTFffo ! 5Pr Di ^ C9ft39 ^af^r*f,« 'Wfi9 KMnOj -23 *11=115 C9>S^ 3^ S^a 
9*f?ta 5i3r 913 i 

2KMnO* + 2KOH > 2K : Mn0 4 + H : 0 + [O] 

'cH 2 OH „ 

CH? = CH-> + H^O + [O] ► I ($WM, 2-wft’ai'i) 

,CH,OH 

3. B^r 9 i3NfT s -amfrortBv OTTc»Rr CC1 4 ^ Brj arow *HSTC5 ^Wlft 

9<“fft3 519 313 I 


CH; = CH 2 t Br : - C CLl > C’HiBr - CH ; Br. 

^rnggl l?!^ 3(7™^ 5391 TTT^s KMnOj 5T9! stlffla 59 3f I «iii«!(.*il5« C9ft99 aur^^T 

%»w a ^%3 \ 

lr ^151ftBr l ft9 l 9 ®?93 9&*T : 'SljlP' 3“lT>95 'SfflfSp' (999, CHj - NH; fall '5Ta3T313 NaNO; *3 9T5 

HCI <99 9TC3 f9f3RFl9 'fclSHSi'WilfSJ 393 ^3^ <=C$ 3T i 

CHj - NH; + NaNO ; + HC] — » CH 3 - OH + NaCl + H : 0 + N 2 . 

fsjsg ■atj l l ’ ,3IOirc<fr 2(15911? «lilfw*i C993, C^HsNH; % «T39raT9 NaNO» « HCI 49 91W ftrf3F3r W 
^iuir s»l!^ylll a^f I 



*.>o 


p^oia^i^i^wgBrCTti^wtr 



(Fundamental Concepts of Organic Reaction Mechanism) 

►► a.^o.st ^^rfaRmrfep <BPff - ^ 

33 <tl3!3fH4 f3fa*3t 435^ 3®T^%? 533 5S?T’S ’ftfi? C9TE99 f3&3(3 WWt C9*l f^sg 3f93far® 

[ff~j 59 | C3tlT33 f3fe3T C9S35 $B9 f9faF9T fBjf £l^f«9 3 59 I ew.*l fll'IHifc* ®3T313 C^l«1 3T 

% (^^ 3 ^^CTfC 33 ® 33 t 3 fi 2 Rr^^f 3 ^ 3^^3 “ 43 VOT ^T^r? C 9 t 9 f& ^3 3^3 

i C3f*f ^3^ 3SC3 i ^r ?5f3 f fel3 (reactant) 3T 3T3T^5 (substrate) 3®TI ^9 i fafuw/’Pl ^3 C3 

p < 1 3 1 3( 335 33|yff& f3fzRTt 3613 ®t^3- (33193“ (reagent) 33T 53 C3 3^3 C3t3f6 ^>3^ 53 51C3 ^313 
| 3tft4 (product) 33T 53 1 31*^ ?5i3 ',3ft39 f3&9l< CTOI ftluMii* f335f313 s 3 3!W f<HiRJ[3 ?13 ®3,3T3 ^33^ 
& I 

( f<feP 33 5 + (3 <51935) — F S^3M 
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SPTBTC : ’in 

ftf 3 R(R CRIR S^RTR ^R^ ^GRTR CWJ J3Rfij TONI'S? ^<f!R < transition stage) RTRTtR RRP# ^RW RS® 

•rtc? i c^n-rr crtwt cror < 3 $ ’arm jir rt ^rjtIrr Rmtf r^rr $^Ra 3 tR rtcr 1 rtrir crr- 

fRg f^taRH? crct ^rtc rr RTRn f*t fRg ^RstT^s Rm?fe 1 pctm fksBHR »rr<rrf^ ^RiR rr- 

I ( ftfa»RR + Rrirr) -» [g^gf ^ Rmrei > $rrtr ± t»rsma j 

JSrR CRftRR R! «p <^R srjf® RTRTRR® RRCR# R!?TG fiRIRR RTTTOT W (RRH5IR RT RtRf^IR *fff) 5R I 
f<<j|<^<i aj^sfe ri^piicr f«iH<ji iRfaRitRR faRff® arTRi**^ ^sphcrr rtcr ^ rt® re ®8 rr i 

*rP$jrj '5fT»fR Tpg? fa<PM*f fRflRTCRR CRf*f 3C°1RiIH 'STQ^ >4R^ RRT®[R fRRTRR t^iaRTPRI 

^RRT^RRTCR RHf SsCRRijR *5(RTOT afT^RR R*t? ^ RR I RPTRlfRR fR^S-RT R I RS' <1>RIR CWU3 

f<iQKi<iR>R jwwi^ w gs> rrs]t i jstptir S.MRtlH rrfjr wrwsr rt»t ^<pi«? srrrr rtt i RR^Rr^ 

WTRRi 3M4UaH QBftQ§3 ^f*Rf RT RRWR RRROT 3c.»l<tiii*1 RRT^R ^STRSRT RU? <3tfl 

f?Rf^5 qj RH^ fRRJRRf fsfSflii «r«CR ^ RtR ^e,RIR ^RfJ RCR I CR*#g RSTRCR RRCRt# C%R 

?C*1'fi5*’f f.'Stlt.w RRR RtJ> i '3 ’QIpTT RtRl— 

(Rt) RTTCR*f 2)«l< RT ?R®TR 5 fT>® 2f®TR (Inductive effect) 

(R) SfSR (Electromeric effect) 

(R) CRWCRR 5f®TR RT CRTRTCRfRR* 3®TR (Meso meric effect) 

(R) rTS'RTR SfRTR (Hyperconjugaiion effect) 

(¥) 'ailwR *N5TR RT ?*tv*l<pfli'e tfilVt (Inductive effect) i 

tjfif vflRsR RtRf^R 1 ®! *pf R°R^ RRRPJ RRT Rftts tfpTPTT# ^RR* TOW (S-RRITPtR) 3(.«n£r* C®f£ *jlT> 
RRRt^[ RRH« I CR C*RR RCR I f^S ^ RT tsppr tsfe^ RRT®JR RRRT^ RlRT R^W RRCRf§) <£*& RRitRR ( 6 - 
<RifrR) tWR^R OSrfsfkR R^pf RlfRERRRTtt RRRt'J RRTRSRR CRTTR RRR RT l CR RRRT^ «rfRR 'of^R 
RtRIvjjlR, pT RRRT^f& 5lRR®R OSffiSER* CRf% «tl^B <FCR ^R° 3c e l<f5 r| C®fT® <3 RRRT^R I^<PCU 'SjftRS RlRTR * 1 W 
NSfTPR i <£IR TFR ’SjfRRS vg%? RtRpSR! RfWjll! ^g&T arTRR (_ V e) ^ 5R sflRl iflT^ 6 ft?* RRT SRSpf 

RRT R¥ I ^Rft'4'GRR R*R «f^R Rl‘1l41<f RRRT^ 3W<W}»i C'Stl^CR' arcRRR^STCR l'4®t'ol(.<i RRR TO 
^ntfRRJ *HIrJR> (+ve) WRR ^ 4R?, itHRt 5 ’ SW*f RRT RR l ^RTRR'TRRTR CH } C1 CRftRR 

C^T3I C - Cl RRiTPTR 3 WRfit«d RR? Cl RRRT^R 'SffRSF RtaffR RTR RTCR, TO Cl RRRT^ft RJT^tRS 
RtMI'R|<r> ^TTRH ^ >^R?. C RRSTT*^ 'RTtf^tRS tfRMR* '3(TRP’ RR t 

fcrR '5f^|t® RRRR RRRfJR tPI tsfes. RtRT^IR^sIR ®TR®RRIR RRRW fRRRT (<y) RRiTPT 'SfRTSRRRSlft tWR®R 
CSTO?R 3WR5B»T RRTfR ■flRt <t»T^ RR RTR CRZR l CRRR. 

3 CRfCRR RT'JTS 2n#rj RR^R RWJ C, ‘SR RTW RtRfRl^ RdRlI Cl I Cl y RWjfi» ^fRR 
RlM|vij]«j> RGRRT C| - Cl tRRRT ?W<rB^ C®tTC®? CTSf RR^ RR^R RRRT? R^R^T Cl RRRT^pf f^R* CRf*T ?R l TO 
Cl RRRT$ 8 iflRl C! RRRf# S' RR l ^RR C, RRRT^ ^TtfRR? RRf5I^ RfTRH 5GRTR RTRW Ci - C 2 
RRTRRR fRRRT tWR^R CETf^CR c, RRRT^[ fk®TR CRt*f «I^ e T R^R l C 2 RRRTjfc RTT?.^ RRTRSJRf 
5 3fTRR ^ 1 ®^R C : RRRfJJ® RRT^ ^TTRTCRR RtRRTR C, >T1R §RR RTTRUPTR RftRWR ^RRHT RtR RR ( 

RtlRR C 2 R^ RRRfJR ^RR C, RR^T RRRPJR 8TSTR, C, Rf^R RRRPJR ^RR Ci RRRBfR afSTCRR ^RRIR RR 
59 1 dlR^sniR C 2 - Ci ^R RRTRtR ITOIRT 3 ,W<r3r CSfTCSR RRR Rt& Cj RRRPjfi*'® RPTRT RtsvIW 
tptpgR RTTRTR^ 5R ( iStRCSG C 2 ^ RTTRKRR ’pTRTR C 3 RR’Tl’JW 'RTRTCRR RfRRT'T RlRG RR '5R l 
®RR CRCR RRf ^fel RTW R1W tRRRT 3W*WjR twites RRR 1^®T RUf l RTRIRRSTCR ^T C«RR 
c, Rlkl RRRpj R^¥ ar»TR RKR 4R RCR ^R 2f®lR ' 3 TTR C®RR RT1PF RT l fRRRT RWT RTTRRT 3CRR®R C^fTTOR 
RRC^d 3 RRtRR RRRTR tR'BTRf^® SJ«TR RT RTTCRR gf®TR R»T RR l 4SR — > ffc? RlRT RRTR RRT RRl — > 
fbl3=R '9Rf^ IRRRI 3f. a i<Ry't C®TCvSR RRCRR (rr PiwR RCU I 
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lS5s> 


i-< 3 TOTOCTOOTF to c^us w*tot st<pi*r tot to i 

Kt 6+ £+ 

CH,-* C'Hi-> CH,-*CI WTOOT S] + > Sj + > 8 / 
sarfTO*f al glOTT ♦MC'T OTftTO TO < JT?S' alTO (dipole moment) TO ^ TO l 'oi5i e i 

TOTMItHK 1%f% TO3 'TOtF'f 3JTOMf.<F W«IOT TOW TOT TOT ‘ CVtETO TOT? TOOTWFT^ 1 ® wPl *1^ 
TOTO TO tfffl fo* TOOT# iTOTOT TOSOT TO5?*W!?¥TOfT t^WOH ^ift Wt 3JOTT TOTCTOT 

3f®W TO ^TOStTOfl» , 5 iSt*pS l" 

tm TO«IP5 TO#T f*ra ftfef TOTO? TO TOm CmM TOfOT*f ST5TCTO TOT TOF TO TO I Tot'S 

3W4TGW TOW# T TO fTO#WtfTOS <£| ^'OT*T 2T5W ®f%WT TOT TOTT TO, fe»T ‘TOTO'J'T TOTOTlfTOt TOTOT*T 2f®TO 

’rlrot-'f to to i TOmforo tototto ar®w TOtotcto ctocw r : ,c - i i tro aro*r to trow h cto P<wto fero 

3ITO TOT TO I TO<fW W gftgfiTWEW TORTO sfoW ^ TO TO I ^ OTTOT TOTO^ TO SpOTW C - H 

fiftfUT OTTfl^OTt TOR^T TO fospfa TOW TOWT, 5:l?(^jiO'*F TOr=FT OTf"T TO «OT CTTO TOTO 

■STOTT TOTOT"T «R5W TON# TO I 

fa®# ^TTOPS (Ingold) TOTTOf'TOS WOT*! EfstCTO 3lfvi>OS TOKJT TOF | -TO TO. Z CTOTOTT TOfij afe^lPfS 
TOSTPI TO lF*r TO? TOTO R,C - H OTfrTO H ‘TOTT < # TOOT I Z TO R,C - H TO H-'TOTO^ 

?TOH ^PTO wfc ^IFT R,C ’SSJ’f R,C - II TOTOTO tFWfiPW W <wf*T ^ ^_ Z ^ +1 

tnro^TO froff TOTO^I TO jf*t TOT TO I ^W wfa R,C TO«"T R,C - H ^OTiror TOtoS^to^ TO TO 

v5OT SffefTTO Z OT 5 - 1 Sf'STTOTO'T TO TOW# "TOTOJ TO SF’T TOTt TO I 

(i) $OT#rTTOt 3 #f’lP 9 rTO - 1 aj'5FTO I, T : ^FFITCTO TOTOF TO^fft SwTOSa^ ^>TR#f TOW TOt OT TOTO^ 
TO SFOTW 5T3 .CsJjIC*^ TOC’TTOT TOw* TOTTO TOTTO - I Sf»W ^fTF TOTO^ TO SF^ TO TO i 

^TOTO'TTO’T : F, Cl. Br, I, OH. NO ; . COGH, OCHj ^BTlfR twKiaR TOTTO'Wlt SF’T'BtTOW ?tTO#T TOITOW 

TOW 3 TO : R,N > R 2 S > HjN > NO> > CN > COOH > F > Cl > Br > I > COOR > OR > COR > OH > 


C * CH > CH = CRj l 

(ii) ^CTTOitR ftTOtf dpTO TO + I aflSWSJTO : ^TOCTO ^OTTOF TO^Tift «TN TO fTOTOT TOW TO^OTT OT 

*rjTO^ TO iRTO ^ftCibK.TOOTd 'pFTO OTH TOiTO «1OTTOTO <- 1 SF5W W WTO C I TO ■£F^T TOTO TO l ®TOTO e TTOT , T 
: (CHj)jC, (CHj)iCH, CHj - CH 2 , CH «, COO’ I 

tTTOS^T r< l »# rrof SF’WTTOW ^W<ftS»i fro#t TOW TFT : COO > <CH,)jC > (CH,)jCH > CH, - CHj > 
CH, l ?TO OT# TOtOTT Sf«fCTO ®TO^ TOOTt l til SfTOTTO TOTOOTT TOI^lffWW TOTTO TO TOK^TO&RRTO s.lfayw* 

TOTTOT tot TOTT i <HOT l fiTl l S| TOWTFW 'ffe^TT 3 F? 3 ° > 2 ° > 1 0 1 ^#MCHjjjC_>jCll^CHj]^CH^ Hj I 


+ ^ch 3 

CHj—*- C^ > CHj 
^CHj 

3° 


,CH, 


H 


> ch 3 - 


H 


H 


2 e TOTOTTTOTfSlTOT 


PTOIOTITO51TO 


iflTO^olOT TO^tTOTtTOTO TO TO#TOTO7W ^iRifr.^S TO TOTOOTT TOTW TOT TOTT i <PT#TfTOTO f'^ltTp* WTO 
1° > 2® > 3° ) '=T^W CH, > CH, - C Hi > (CH,) t CH > (CH,).,^ 1 


■** 1 , n., „ vmm . 3 J 

H 

CH, 

_ 

1 

1 

TCHj > CH 3 — * CH, 

> ch 3 — •* c: > 

ch 3 — ^ c; 

firrotn i°-to#toto 

t 

t 

TOT#TtTO 

ch 3 

CH, 


2 D -TO#TOTO 

3°.TOTTOTOTO 
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■SWIFT'S -alrosu ’Stg’sr, »imu ’sStst. uitoPup ^fersi, u^rr cTOnfufiJ, ^RFrasr?^ ^jFnrosu 
>fe«®r TOTO <r-<i f TO • 




TOT UNTC : anwi 2T5R <TT $*Wlt!w 4OTtt? TOR*! fs?U CTtW fij'CH#fif*ft 0(111% Slffej UtR ^ 
^C“T8 f,«PlHI UTO pjfofl TO stT l 


' 3 ttW*l S]'*H ^•('bl’ptt'O 2|'»ll«M ?uf*|SX : 

1. TO'lfTF « 3PT Ds y^ ^alT TOTO ^SrU rtfTWU CWUE fifCTOfT : 

5.. SwiM^® wt ftw i aj ?.w<r^w<i ^ TO? 1 

'fl. ^ 2J*tMH TO 3TU e l ^(§t 2FSf%U "511 i 

8. ’Rm^'S^^'STTTOWo' TO? 5" TOT f®f^5 ^TOT TO 1 

Q. TO ’WJT'J CUt^ TOT TOTOJU r.snCTO TOvfTO ’TO'f 3f<jU ITCSIT %JJ^ £TTOR Tjffc TO i 

*>. Ssr toi%s ?<3<t3*; ’tojN ut fro^r rimj? uroi®! a®rc?Br to i 

("0 ®*U (Electro meric Effect) : 


aTO 5R (^ c%f <( [{,*<] \5J<J£5 CUTO : - C = C -, X £ = q , UT W : - C = T - CsN 

'SISRT fsrpw $W«p5' j W® TOTOtfl CTOTO *1TOT<I TOWT# U^R-fl *ITC*r 9J1TO ®t? PW3I CUS1RT 

’S'*lfV ^RTOTOlfT (toIhom fafSTOW-U it ^OTUijRt! ar^lff UtS TO! f<lfcTO<P 'Sjepr ■stt:*u 

^T?fti TOMMlUWil (polarity) ^ <PTO I itjflS^ 5pT® ^TOtBWlfTO sfm I f<foTO «(<£® CtW KUggST 

tfe*t SwutSeru tot u£5 to?. ’spjrrs tot^ « 'stitot^ c^Mit 1 ^ i 
W fUTOR UT OmH^ ftfoTO ! 5TT3TOTOTf' fTO’tlCTO fTOtf UTIOT tsspf fafjMTCTO it W CU£P gf& n 

RI^sk/m c'pic^t »rof5 TOsrcejT® 5p»pef ^Miosis's to 1 



<a toto toto wi a *iTOT<if& n uw 'su^wsroiiSt x Swufiwc* uif^ro cur? t trroa^ «r*fR ^ ?n t 

b it sre'r w»rra^ 'stto i 

tc«i'«uii»iifs<i» "E" wi sw*r ^<rr ^ i e *rapt?r w i (i) + E >a^ (ii) - e i 

Ssr ^5 o^lWI ’luxt'i ^t 51**1 csi^t iw*t it 5(.5i<n5^ csire ^?r ts^tR Jf Sw^djwift^ 

"+E" ^rar sRn*! ’put i fu*i51»«iM uf®r (/PT!?Tr ausrfi ur 5K*(u %us csrcsu wf 

t$^u ’ST "-E" U1UT aUST*f USUI ^5 i 


+E a«TU (A~^-C=^c— ) >aus -ESTSK (B^=C-^C^C—) ■■ ’MMstf* ftuthWU ( X C = C^) 
5*lf^S ^TRf aur*f ^au# ^<1 ?fspr (CH 2 = CH ; ) OT C^3T UTNTT U5?n TOP I tfTO (CH, = CH 2 ) 

' 3 I < I? ^T^T-^TTO f%R ausjS f«>!<!+ h* W ’Srf3Fl® ^TT I UtfTO-<PT^T f%U^?U n TOCTU IJ^T x 
TOigus 'stitot fu<tfuiui<i aran^ (iiusflJ *rwt^c« to^stcu ^wraftrs ^r i ^f uv i ^c-s n 
’W ( W)W Wt ut& l TO *FPT CU *fUTO# it CWl^W SW U>CU CTf& U''1t^|« UJTTOf^F TO 51^” 

<p(^n ^fwpr ^ 5 * m • 
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f?fe^1*i 5tcn!erc*f l^f^RR 5 ^TT &i<f^ WT *pF 

igt^ v^wigg TJtJfj c^TCTT <a*Ii5c« fSR’FT RT fsw^fl £SJ^ rt $c«i<i?5 ri £ , s?if.'55 'ST^’ft ^‘‘’PlH't ^ i ^ 
fvtsFi ^ ISr^t c^c+j-si ^srgt# c'°ri^r<i?Jc^a sfsN w 33 i ^i *h'.'<<i a«]<5 

^r?ift i c ^<ep^a ifl tc 5 ^^ Rt$ i ^ < T y n?i c r 4 stbr ^rra 

aiK^RT i 

M»T8t : 

l. enters ^afe(po fg^Rt wrtt '^mv.-h ^rrc^ 'Sicn-fl c^cji at<ii«» ??r ■ 

t*. SJtsTC^ ^13CT it RRR W> I 

«. ?c r i < jyic*J4 ■Jf3 c f ^srgrfit a4fs<i ^?r ■ ■mi^h'Ioi^i fd®r<i^ 'st’prrf^® ®tic*i 5wtoj(.' j <i ^rat ®iu.*i» -tt i 
<t . *t«wi3Mi ©s,^ "+" ^ "-" £f^H wr ibt i 

b. CSrlfTM 3p*yf ^•''TJTRtOTi? C’lMWIVC-ld ^ ^T | 

(*0 C?WFm urn *T CTCTWfiw «PSK (Mesomeric Effect) : 

^tjt=^[w r%*ra 1 m «h o fimiWsf ji cstic^p ?rfr wt ^tt stsr i 

^ C$tFT ftp^FT felFT ^ ‘dWJW^Tt? TEPC*IT ^sfee. SOT *fT&W?r ^JPRW JT Sc'isui* 

CSfT£5?r Tj|& ^tofST^T? ’arfw ’sftts'i ' s tMT^ n^RT 1 ^ ■aMpilSlM Wf i (£1? WI ®fe^. ’FfT^I<P 
”f??rf , 5l5 w*jh*|* £i^ wx T’Rrsn'lfi’ *^Jr5[^ wr ?¥ i : ^i4P«i fi? 

( V C - O ) «t?TT?# OT* 'nrsTT^ ®®T*TT?T ^sfasi «fee ^fT^s i %TOfOT Jt 

?W«J\S*I CSFH5 "Slf^fCSrR ’IWJ? 7Rt*f I <f*r<ff^l ifK<M 

q r fawH •sT^srrg « i ii^ i a jt ^w<fiS^<i 5 ra£*t? wi c^fc*R( ^i^pr ^iw 

r<jf«^ «J^SI <M^ILUM ^?T aax ifl ’T^eWCT " ** — *■ " f^ Wl 2FFT*f ??I CW : 

v c Q): ^ ► x c - of i arstw n w?t Ri*i*i'»!w *iI<t»iV® ^?r i 

jt ^nw ^5 c^Ttr , «iOTpr fsrprw csjt^s tvwmifiw' sj«tw «tt*tsf^«r w i 

■ipf 1WW : '5PP^®^ OTtm ’8tgps ?sf^r «f^raaFW 'Wfp TOP 

<H$W{S'fe n w ^®n ^?r i 

t<fW3l«r-S : 

- H 



Crimps) «> ST5H «Rfp5p^ (+ M) ^T ^'11^ (- M) ^ ^ *ratR?T I ^ ^RI OTP7T , i9»irj[ ^T ■SF’f 

CRT^ Mililiyt’i n tC*^fliPW ®R <5 *RHJT®t ^T +M 2T»R ’rfaRl 5TT i C*PR ’fRRTJ 

3R*T pjs^isr 5W4fiH (,®(v5 ^’ifV’® ®I(.C* ®l£ 1 1<f + M 55®1<1 ®f 1C*f“ i 


CH 2 = CH - CH 


;o*.> -’O'. 

r^\ + i 

- CH - C - H — CH, = CH-CH-CH=C-H 


:o 


CHi - CH = CH - CH = C 



Unfiled Notes Page 64 




totto : t^trrnzt 


CTTO, -OH, - SH, — SR, - OR. — NH 2f -C1:,-NHR + M 2P»f? SJ™f i Tjfw TOfc 


*ROTjj[ c?t<P C^TWT ■'T^rf'J *1 aK’R fcf n ?W<*iiaCTO ^ WS'f ?£&, »E? $ *RrapJ ?T ■SP# - M 2T5R *rf3 

<pc? i cro? sfc* w^pp 'iwj faro* ?t farrow ^ srtw ^iw? rot - m sf«K i 


^:c = o- - c = n . - no : - m sm^ &*t i 


cvOTRif** #r»iw« j 

i. csrpmnf?? 2F5FI wpns ^sr™^ pftro ^ *itot i 

R. J3 Sj'olWfl *f , t e l jt 5,C c 1^)j|W'S RTO *t3 I 

'». cnwwil4+ srsiOTr W ?W<WaW* Tift W RE5 i 

8. j wr^m si^iH-si wr Ss? wTrro ^ an« crot sips ’rtfs k tt?re§w? rto *ncs 

j|\s*H>ef <p*4 <§((?[ WO K TO r( <1*^ W ^IW> I 

(V) ^f*fnw*^C*Hsr ( Hyperconj ligation) : 

PtOalSl (Mullikcn) ^TTOT sf*R fS I ?fR CSTWT 'RJ1*Wfc«r fTO 3 CW, - 

ch,. r - ch 2 - r 2 ch- ctowt pTcto foro* ?T foro*^ TOfr 'firsrrg ^srt -witfwfiJRrc ^srt 

?M4i£H Tf5p (free radical) C WJ? RRR *TOT, ^5P 'S(TO<H$«1 RR TORT 

feSIWlTO ^*iv&i<pf5« Slat*] WC*W fefj W I <p|4*h ‘ P 1n i ll'-J*j'3 3 ^c<P< + I 2J«IC"i* d-H 

R,C(3°) > R 3 CH(2°) > RCHi(l°) > CH 3 1 f^¥ d)R* 3ppp TOR ’SR”'}^ ^tTO -»RRt^ ’TORT 

-Wc4i<WlBlTIWd wp TOIR^g; Rsf# ■^rsrr'J TORT 31® R 5 ^* "TORT^R RTCR ^ RtOT 

TO* iSPR itWRtLH *Tpr RiRfR eTTOaT + ! efaRRR fW fR*#S TO I TOP'J® TOfo ‘‘TTOT^ Rt 

RnUubfr i Tiw* tow totp t(® rt^ totoj rt ^nr c ^ ^ 

c , mr t p a-^r^ PTT I a-<W^Wfl *T1W H OT a - H ^Tt ^ 1 a - H o ^RR 

'SR*ta^ s Rsifr 0 »a<rs n n ^w<*Bwii ^msr c^csnwr 'si?»tsR*f w i n-c 

- C = C TOP* C - H TOP* o-tPH§P* 4 TOP? TT?^ *®TT 1 



5PP8 a^ , *pp h aj?¥ip? c*st??rf "if?*®* *r i h v i*»ii'i h* ?n?pT %*c? ^ *r^rt 

'oi<)-?H *1%TOR "Pflc® ’ITC? «TT 1 a - H TOFSTT^t C?R®ftpf5? I<tfwfl ^tips *£“1 >£t 

TOi*l¥PT PPFIP’T (no bond resonance) TOT 1 <ic«l ^fTO 3 T°?T^ a — H TOWJ WH 



(CH, - CH Z -• CH, - CHO) d)? CTpf i 

f 'N C~‘' + 

CH 3 - CH = CH - C = O — ► CH 3 -CH-CH = C-0: 

J I ■ ■ ^ • * 


I (fa©f-2-$Rfl*r) 

H 




h (RWPmrm) 


H 
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?R13M Ifr'S 

C2nf®R (CHj - Cll - CH 2 ) ^*3^ ^PT"^ 7TTCsr w a-^Ktis ^nc^r 3fi> a - H *RP*Ht 


H« 

H 



1 a C' 

H — C^r- CH — CH, — 

a K 

II 

— u 

1 

X 

t 

CH — CH 2 - 


H a 

H + 

H 

H 4 



| _ 

H" C = CH — CH, — 

t 

— H — C=CH — CH, 

1 



1 

H 

H 


_CH, 5*Tfc a-'^ s T^ 45^ 45 SIOT 3ffr H-Wp St^io^ a - H I 

t<Rf®R fCfrH 5 - CH,) 45 2(WR fa£5 tl'iltnl ?t"il~ 



?5 'SJTPlfo^ ?TtC''r< 35 l l5@5-2-$5 (CH, - CH = CH - 

CHj) '$‘$U5 6t& a - H ^PaSTP f%¥ ft®P- 1 -t5 (CH., - CH 2 - CH = CH : ) ^JCs 513 2^ a - H 

I C*T 4JMf4W w ^RJ a - H ‘ ! 1«>JI'-J(3 515^5 -3 fluMft*! '»(.«! C?H 5?5FP 

r ■*<SC<I H <n i <](,'! «it 1*1 fi'ifl* ^tfw ■^!\f'S 'w«w < Mt < i I 


a ct 

a 

CH, - CH = CH - CHj 

CH 3 -CH : -CH = CH 2 

ft$5-2-$5 (fifc a - H) 

fyS&-t-$5(2fl> a-H) 


CTtT'BI a®1M4 5515^ C5ft55 3lfat^>5 3R : 


CHjCHj 

t Jl 3l 4 

CH 3 -C=C-CHj 

(I2l&a-H*nwtt) 


ch 3 

t 2] 3 4 

CH 3 -C = CH-CH 3 
2-vE1^Ht p rf^-2-? 5 T 
(9f& a - H 


1 2 3 4 

CH 3 - CH = CH - CH 3 > 
ft^-2-^T 
(6^ a - H 5551t) 


CHj-CH“CH 2 > CH : = CHV 

catf^R- (3f& a - H ’RPTTft (CTlWT a - H *RPiri 

!? ^llrop 5f55^r 5# i <mc 4 "iP 3 ji>i 5511355 srwpjfs* 

C-5WJ5 5TW ^ w f55r c ;(5 C - H <m*« o-3W a-$t e ’niu<.** 3Tt5l'9<PHqt5*ft55 WT 

<fr l t4 l ft3i!5 s ny^ r a tr?rr^Rs snsflcay y£& i 55T3R5 ^hit^y w ycsr 

5t&. f i fyj 1 'srer ys& i <y < p'r.4if»<3iiu '»!*ih ycsr 515T3* a - h 5W5 '® (, .'®i 15 *f5^ yianr 
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1V8 


TOTTO : 


Jjft to wt <pk. 4 i>p)iui^(.^<i *i'ii'!if<i i ; 5 tmh ^rrarrer ap'iftns to 
w^FwnJTTOifrs to i c*nR- 



+it 4 i<wii*Bit*« ^7531 trot 
Sl<rfTO!R ( 3 °) TOC^TTOtTO^ > OT^# ( 2 °) TO^WjfijRH > afi^n iR ( [ °) <Pl(. 4 l<p|[iJlTO i 
•$$ 'aijmfcq yic<M UWT'3 £psT<r 'Tfrofa* I «IJM*H$*'I yiwn a-’Wfa* *flW ^ 

a - H 4th W l f^WT $C«HUi*i 03?10b4 ^4# ?W<fdH c.eilt'ftn 44# ?0 s l , *uH W TOStT 1 ^ ^TfW 

h-toft ^totto <m 4 h<i piifitf'si'sw^ ?w-*iB»n^ 'ff tott i ^ ^iw#f ^f% ''TO i 

iiir ! FCS'Q ^Ps ' 5 [f 4?5 3 T” ! *n^ a - H <' 4 ^T»T ^il®C 4 'fiOSf ■STRITTr ^T^RITOT^pl#© 'iit'is TO, \.'S’ 
'3)jl c l < pl?°1 3^*1 t^lfs^'S ’Ot'Sl ^(^1 'TO 1 


ch 3 ch 3 h 

CHj — C " > CH 3 -C* > CH 3 -C* 

ch 3 h h 

a ^ 

9 # a - H gf&a-H 3 # a - H 


'5^ 'gslfsL'ys ifM ?,f.*il : 

©TilfSnr# (3°)'9^^R S > (TTO^lR ^l^^TO^SliTOlR (l 9 )^^ 5 i 


►> Qo,^| ^fflWT# TOflFf?T (Covalent Bond Fission) Q 

ftTO ^«[c® ijfe P «t^art*I cvisd , ®M!t <4 fror $c. e i«wa»TO> <,‘ 1 *TO TO 3 ^(/ihal 44 k>kI ^ 1 t <pmi i *t*it 4 liSrt <i^i 

^fwTW R«lfej'® TO® ’JIC? I TOT— 

(3p) ^JTO RolfiM (Homolvtic Fission) « («T) fro? R*f®H (Heterolytic Fission) 

(3F) ft'olw^ (Homolvtic Fission) : 

•a isFrfter Etei&F Bi tott totot# 1 w ^■■tsrs'TOtfr 13# TOirni 4 f ■shto «it»jw w ^ 5 = csfftro 

44# 4TO ^W'tlS'lC* 5JTO TO5 i 'TOfo TOM'bIM TO>F 4# I W >5^ ^hH 2f*tfw 'TTOTJ 4T 

ipCTO ^lt 'TO i gTO R«|S?W 5TOH 8f*lfsT® TOTO! 4T SF 9 1W ^ (Free radical) TOT TO I 'nf® 
JTOITO 44 # »MTO*f CBTOTTOF | 

AB ' a T^C® A — B TOSICTT^t 44TCTO ’jTO fTOTBTSTO 4TO \'9* ^fCTO ^1% TO I 

A + B 

TOT*rRr e f^o 3 TOTOI# TOR?T vSIK^ sjfi* ''fTOT^f ^T iKTO *U-]|v$|<p's|£ ^RH TO^T J 1*IW1«1 TOilTO 
R\t > l 'St^ | R« 1 <SiW«l WT ^rt^RT TO l ill ^ VfftH TO I 

<M 44 *|fi>A ^ ^TOS«TOT SlI^lR ( 1 °), C^C^SlR ( 2 °) « okPlfllfi ( 3 °) >3 f^*T ®l 1 «lUo ^f TOT TO I 

TOT^ST TOSTPJ 5 ^TTTO 5 tt®K®r*r ^T TjflJ ^itiSTCSW fl ^^15 -TOTOI «ITTOn ^TW 

(1°) ^ TOT TO i C<w CH 3 , CH 3 - CH;, CH 3 - CH 2 - CH 2 t®llfw I wfc 
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tsi3 




^ SfRSTeT T5W C7 £456 1 fa (2°) ^ 7^ 7*TT 37 l C777 CH , - CH - Cl I, I 3l4?r “i?WJ 7^ 
tsrcT* iJraPratfa ci o ) 775 t®)^ 7*it 37 i cttst^t— 

CHj-C-CH, 

I 

31^*11*1 SfoR - a^pflCS ’pS 'S®W01?Tt? 7TNTT 7577 37 I ifl Jj*1<Ji’QC®Tf7 "?lf3t?7 : 

(CH,) 3 C > {CHjbCH >CH,-CH; > CH 3 


(3) f777 R»|«w (Mcterolvtic Fission) : & ^ _ 

j^p rrit 73^ fa77 f^spsR <a iH«K4 37 Tire tsi? 73W ^^ssR^rat w ’1^3 ^ tttt 

^rra 'rbt'J t) 3F3 73 W 7 a* 3 1 *\ cwTC^FS 5T37 i 33*t fa«i<*'.*i« *pc®i 73*t 

Tff^ift ?W 4 tS*J C®fT© 73W 7(133 377T5 ijfi>3 C7 C<pIW 1 I TTOT^t 33£73 

4 77C77 fa^lSMC* f377 fao l flH 3*7 37 I f?77 fToWR C7 7751^ 7t >SF7f5 «f& stylet*? sips 3St3 
pif& T®ftg? 7<7Tar^ 7«W 7T ^TTRTIR I Anion) <37? C7 777T^f& 7T ■5F‘ B rfl> 73vC77 C*[W) 3l 5 1<‘tS"$ 7T7 7T 
TTTTil^ 75RI 7T 7S)t^l77 (Cation) 77T 37 i 

TXmsflR TTCTl^t 33t3 3733 5jf& 7771^7 7W «%7 7»7WF«I7 7H* TT^P) 7TWT 3 stl-ofa 777PJ TtTT 
*ffos 77£7 1 ^ l 73H?t7 ftvBTSR 7T77 *f#5re 7^ 37 i C7C3C? TtfifTi 7I7T5FF 3377^ 71 3F7l$ 
W ^? 1 ‘tST 3 c mt tjfiJ ttTT^Tt 3)37 777 I 37 3 737)^15 7T 3F7fl> «=13 7T 

qjHUH (Anion) <3 TfaT® 37 I 77 £31# 33^7 7*7 #^3 TNl^T* 377 777T < jf& 7T 3J"lf& «f5 
31%C7 afe? TTTUT 5 7®T7> 7T 4JII?!7 *i (Cation) 3 TfT'FS' 37 I C7MT7 DTTtTR 7T3TC3 ist<i C*Tlf 77 f7f3F7I7 
CSK3T 3 77pJ7 f373 faofaR TOj I 



-► A" + 

B" 


(3il'Sf77) 

(^jWt^N) 


2®?7 C7k77 f7fe7I7 f777 t^SOrC'K TFC^f SfTIT® <p|4^7f&3 'altit»ts 37 l 3T7TC77 SfTsfe «l?j7tw 


^|4*i«ijo<s 7IT77 3777 i 77T— 

i. 7K.4 l 7>iil? ! 7^ 7T «MC4lp7l»l 3)77 (C'arbocation) <3 3. 3TCfl3JM)77 7T 75)4)7177 (Carbanion) 


QO 

sy 





>, 3n^t7 ( lfft1R7T3)C^rf77T7 WI77 (Carbocation) : _ ^ * 

Tfw CTSttT) ?®7 317:77 C3#7 3)4^ 777!^ feafli ^WTdaH CSflvS 3^ C7TSI3I30 C7I3 6TS 5c«i<*5*l 7!^ 

37? 75)47 777)*^ 77|<3f75 3T7H*j®> 37 37^ 3T^3 75^4)73)3)77 (Carbocation) 73) 37 I 774^ 777FJ7 7)C7 
TTfR 7773) CTSRTt 3F7 3 7771^ 737 (,sti*^3 75)47 777)^ £ 9 ^ Rftbil 3W 

«Wc4l75jlUl7(.»t7 37 l <3)^5 R* W SfT*)*) 75?) 37 i 


R— A 

(CHjbC^Br 

(C 6 H 5 ) 2 CH -Cci 

713 [771 37 
iTTlt^ CjFITtt® 

QH S — CHa-^Br 
C37«i?7 cgnnt® 

ch 3 — c-Ori 

CH 2 =CH— CHj — Br 


— R" + A": 

^ (CH 3 ) 3 c^ + Br 

^ (Cashew + cr 

C 6 H 5 CH 2 + + Br 

o 

II 

^ ch 3 — c + cr 

=5^ CH 2 — CH— ch 2 + Br 
WFtffrl 
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ftfarara faw ^ ^ i t i iJ i +iIS u h 3 p tb i1h«» i h ^ 3fam 

** i ^ra'T <w wwh^w 3srfc TOirjs R**ft*f ^ ws eft stire i mtH3 ^ «j*fer snftg % 

3TI3S I <S3T ^WSrTPPfr 3T 3W+dJmiVl ftm ^ 3W | <313? jrfsrcpsft 3F3- 


CH, 


(CH 3 ) 3 c 


* CH 3 -CH, > (CH 3 >iCH w „ 

WM-Pl^ ^>|r,^l<P)lui<j(,^<i -3l(?i'jf> £f^T3 <8 ^^(H^T^FfupT ^ 3JTCJI 353T 3J3 I 'sm^T^T 

^li^jlEiiiw* frf?rcy3 ispir ^pft- 


(CH 3 ) 3 C > (CH 3 )iCH > CH, - CH; > CH, 

3°-*w4’wlBm 2°-^rc*mrfSt33 +Mw ib hh 

ionite ih^sc-ta cto ^»Rt <jt 3jtt3t3*t fffcwmdm mw ‘^jr5m 

3mf33 I 




<p[<.*I'3)Mjw 3T <Pl41l1fl*< (C arbanion) : 3IOT W.illSrt 33K3 ssri33I C?TC 3 t n?nrpj 3 ! ap^f arf^ 

3513 53 IBCT 3?f*HmR3 ^f> 53 I ^ 31313^5 R TOT OTW 333 53 | 


R^Z 

0 2 N~ CH^ H 
* l W« g 


R* + Z + 

CKN— *CH 2 + H + 


^ ^M4#rtl4W C^,-NO,.-CN,-CHO,~COORt^^?!RW 

C-H G£ffe=T (H + ) 3JT^mTf%^ ^?r l 3F^r ^r^TRRT ^ffe ^ I 


CH 3 CH^— ^ MgX ► CHj — CH : + MgX" 

fcf™ I T irtT^j i DH i w 3im ♦nThhm^w i ^ 

sntinflr (i°), t-ntwif* (2°) 'S Sraf-^ifii (3°) 4 fosr aftre ^sm 3^51 53 i 

amfR ^‘ *nw ^rt*r *fmr»t w sflfftft 3T i° - 3 3* Rm .< 3 ®tt 53 1 cw, 

CH., - CH 2 t 215 33*3 *Rsn>J W s im* «TC3f Wl/Msll* 3T 2 e - ^Rra«j , £333 (CH 3 ) : ^H J33* 3f5 33*3 
W 5 fW! \5TC3* Sraftlllf* 3T 3 0 -3ST3fRTR, 3*3 53 l £333 (CH 3 ),C‘ I 
3ilM3?lt5T 71*3 F4tH* fifty fltl+flie SSm 513! 3TT3JT 3^T 313 i + J 3 313^ qiJM<M^ 3S^Rr?R33 

fifty ^PT I + 1 cmnv ^F4mm^nr w<nsi^ ^r4bnr ^nCpnr ^si^- 

'STRT'S ®ri3353M3 C3C® 3!3 ! WT <p|^hl«W3 flftcy? JtR 3TB i ^ 35T3OT Vfl^ 3TT3R^ 3sT#T 

33y ^T3>8 C3^y 3T3 I 3fftRT3!R3 fifty nnr l ^53R 35ft3 *f<mpJ3 3TC3 

w ^ (R) W TOf Jr 3if ^uiw3 fifty 3*3 3TC3 1 « 3m fanfsr 


H 

| 

H 

| 

C H 3 

C«3 

H-cr > 

i 

ch 3 -c" > 

1 

ch 3 - cr 

r 

> CHj-cr 

H 

5*1*13133 

1 

H 

tv% *i*mhk 

H 

2°-33*!3133- 

1 

ch 3 

3°-fl4WIIH 
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’f&nnRRR 


ivn 


ncsrg nfcn i n>r^R , i?raT , jfS 3RT wN 5 'ff ntro R* *osr$ tma 

tpnafr nfter 'ra^rnj nr srnw ?w^ rr to n^R nk* ^totnaR to i sff®nc*¥ ^ fS^H*e^Fi?*r 
fccR^ 'ffr«P1 RTCR l ■M^HIJIW'l rOm $14 3FS *£RRn i(lfiir/$4 3FWT f^T’T^® an i tspfm <Pl4H<K/t<t >lfe*T'*l<l 
!FS : 


ch 3 

I _ 


CH, 


CH3-C: > CHj-cr > 


ch 3 


I 

H 

2‘M>|^WTtH 


H 

l _ 

CH 3 - C : 

i 

H 


> 


H 

I 

H-C: 

I 

H 

T*IM1W *MMUH 


4R^RiniRa WTS^RW? CTO S^R* RT WRT?R ^CRV] RTCSR RW 'tSTCHRR' *1*tii»C,«* «t’ai?«* 4RT 5? I 

►> Oo.o| ^SRl^tnas (Orga nic Reagents) E 


fn^R^sc^i i (,<p RTtfRR'n * 2 ^ csif^ic^ «m 4 rt an i 

(n>) w<r-dir<f[?*l RT 5(, 5 iwjjlf<f‘l^i < i i r <i<r-(<r4> (Electrophiles or Electrophilic Reagents) 

(R) ftS&'Svi?®! RT fsi^'S^f^s ("Nucleophiles Or Nucleophilic Reagents) 

(V) $W4HfiWft*l RT tWW (Electrophiles or Electrophilic Reagents) : ?C # 14 uJh 

7^r$pr°^ carcRT ntrsrr^f rt -ipto* Sw-aaJimki n»fT an i ^rr oats c^pttrtt ‘RRnT'jre 

mr% at ^pi w<RBfi r^£rr nrw i ^mriBr nfE% rt ^rt R^i^-, fRfonRRit 

*twrc^n rc^w rr^ ?ttr tofsr to <4Ri fRfarroRi RfaRi Sw-ag-t earns rfpf rrr t»r? riot 
tth p i t# ! rrot ^ nn 1 rtrirr^ 4 fa^RRoi^rr *re 5 r wnR^at 3 otrt mn an t ^sotr siFsTtwa c^tot rt 

CR?TCRT ^IRWJR RES^RTR? iflRifi, rsot ^RT RT 'SCR'WjR nfi% 'SidfaSM R^SR riot* aiR* cant SfC®ICT^ 3',<n<ng** 
c$trc^n si% nfam 'S 'srppy i Swiwf^RiiR : 

♦ m * ♦ + 

tfSTRR'sntR^ff ; H\ H,0*. NO*, NO. R,C. Mlj, Cl\ Br\ C„H,-N*N ?T®nft i 

sm H.(>l«Sl«lt*l : BFj. BCI„ Alt I,. ZaClj, FeCI„ SbCI*. SO,. CO* *®JlfR i 
$w<wEhm3*i f%raw!?(T ifmv2t an *an? fafomra nan csep^ writer fasROT nnaf w nw iant 

*af5rs i ^w4>cB i f^Pi» ^mc-w nfen cn f<feni nt5 $w*wfiifafa* ftfarar am an i 

i. $c«i<pc5ir*piet<i> f5 RQj»si (Electrophilic addition reaction) 
a. ?c»i«i»uiif«plei<p 3lf»?l < R ftfaRTT (Electrophilic substitution reaction) 

(<) tn«^avi?»l nT fsRnw (Nucleophiles Or Nueleophitk Reagents) ; Cn 5 ^ £<*«{.« 

carpn *ram^5 ^gn* $w 4 ( 8*1 (3% n^nR vsk.hsr^ PiS&'ennl^f nt RtS&'sf^f^o 

n?TT an 1 is fnaRRs»i»n? s^m fsrg^ csfes wkr nppm nR? cnH aa 1 431 

«%siaj8f nRi*5i4 atwf*n(a»' ^rs m tc*RSR ^rj ^sjnf InftRRPltt ncjn rrtrr ^n ?<.*i«tuj<i RRf 

Inftt tR^ 'ariapnR rsr i 4)?t ?wrSr rr to rtot# rto ^Rai an 1 fR^-s^R ^jjr^ 
'sjsrt 2i*fn aw ^mR 1 ^RranRaniR : 

W5RS TOR^y fR^snntR : H , BH*, HSO, . OH. RO , CV . NHj\ RS . RCO, ,CI , Br' twf*f i 
ms : NH,, H.O, R-NH*, ROH. R,N, PH t ?^nfRl 
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wt 3^ ^r^ps ^rr 4 f!TT^ ^f*r$ ^rfa^r w c*tsr n o ^r;^t oh 

iS^ CH'OH ^ JB W CHiO , srf*P* >tfi*l ^?T I f^FBfTO^TT 3? i ^ ^T 

3 ^I? f j cwfif ^ct •ijT^r^' ^Tf T?r i PiS&^RfPto ftf3R f ij¥ 

i. P®1gMfaPl<& ^ (Nucleophilic addition reaction) 

^ fafilll (Nucleophilic substitution reaction) 


» c>.bo- 8 | ten fdEwid gjf*tf^T?T (Classification of Organic Reactions) ^_D 

>ST<i -g<f<r CWUli filfow ^ Tf*(jf^ <Hhf.*i<i faolsH *rr 5 ^TSP^IT^t ^stirXsl 

'sr^rr'^i rr$*r ivSf<j 1* ?5 rrprc ROw n? irf<resr srpr t&z i^:»Rr ^ w. CW sfffe 

<s*ftr , ifr Saw fafa^o'OTC^ apifl^rj 6T3 *TC*f oT’T ^f 1 

b. 1 Addition reaction) ftfest {Substitution reaction) 

$. ^^RPl SHaRP (Elimination tcaclion) 8 . fafeRT 3 T ’jaf^TR (Rearrangement) 

h, Tf?t^rr8f!T f?faP5I (Addition reaction) : t/FIt.^ ^JlTo 4 fafeRTf TT ?' , i f Ds A? ! 7sm 

c^ra 3 tcj?i ^app*^? wfc; ctppt, ^c = c ^ . - c sC-.-c® N, ^c= o 

c^TTP ’WJ jef* ^ 3" 37r • 2?^ ^T*^pf®Rt ^£5 'spp'^p^ol 

2p*fd®^ at^prrfipffl 531 a5T erf^n ifiKfif® 37T 


>c-t< + a-b 


CH 3 -CH = CH 2 + Br 2 
CSflPR («l»1“5‘8* ?Si? OTt^t) 

o 

II 

ch 3 -c-ch 3 

OSnC’fTPTPT 


/ 


c-c 

I I 

B 


X 

\ 


CC1, 


A 

3 2 l 

CH 3 - CHBr - CH 2 Br 
l,2-'M$yi(.*ltKJTC*R (2r n ^?5R cflH) 

OH 


HCN 


CH 3 -C- CH 3 
CN 


H 

,C„ 


H 2 

,C^ 


HC' 


HC 


L ^X 

H 


CH 

tl 

CH 


+ 3H 2 


Ni 


HiC" 


200°C 


ch 2 

I 

CH, 


(w^r 0 ^ ?st^ c^t) 


*S:^ 

h 2 

>i!'?C#IW’SH CTtn) 


g rT ftpig i r pfgy « fcSjyg yrtEEK i w TtV.tlUft ftlisi ^IfT ^ W3RS 5(.<n«PuilPp!Ji«p 

7T«72]|-gm f?fgRTt v£)^ ^5ls"sft)'f* l,< *> 5f?(,<l|«rn f<lfiO»«' <*l( ! 

i., (Substitution reaction) : 4 Rfal>tJf9 ‘SITtfl^' '.«<i {.Cfr.’RT , sr*nf?T '.<01X1 •td’STl^ ^T 

apw t5r«rnf?« w <S fTR ‘s - ^ -sf^t ?T ^r : C*rsr?r~ 


H 

1 

H 

I 

I 

tl P V + V 

d c v + y 

K - K-r *- A t T 

1 

H 

H 


Unfiled Notes Page 71 




hv 


ch 4 + ci 2 — * 

CH 3 -CI + HCl 

CH 3 - Cl + KCN 

-► CH 3 - CN + KCl 

fta^rwHil'is 


ch 3 

1 J 

-0 

x 

LJ 

CH 3 -C-C1 + H 2 0 — 

— CH 3 - C - OH + HCl 

J | 

ch 3 

ch 3 

2-taqw-2-fwT?ai:sm; i!, w 

2 ^w^ffn -2 -‘ 


catena m?rn wH®r ^ ^w waar airciPra rwrw "S^raa wnof? afarr 9 ^ ftferai 
atafivs arcs i ^sfrat^r fafaRw w*K So^cSm^ *sa^ r^S&tRFiSc'-i-si ct fafeur 

5p»g tRF ^TCbaW ?'C=1^cGl W r*!* f^fen (Electrophilic substitution reaction) 'Sa? 

lR^t'Gfif#RS afe^Ma fafaRIT (Nucleophilic substitution reaction) a®Tl 5TT \ 

apraRPt PiQHIl (Elimination reaction) : OTOT $5ra Cafr*RT CSIW ^f& aiWJ at -Spa W irafij 

awj « isasfi? .spa ^taarfa^ ; s , ww ftQ)-*fi a®tr i *aa wi tsra ap-jEo 'swat Srcw?ra 

3 ^ ^r i£i^ ivSi^ 'SRpx^g; Ssta eaten ^?r i nfn eg ajn^nan nptrmf*! «ia* naapj caw *c« 

vsiw p ^3f' B T j rra ,c f aT 1 , z-^aman a^n ra 1 arra nfn 15I0 nasn^ nr spa -cat? «pi 4 *i aaari caw ^r^ifii-s 5a 
■$w ^stw a-^proran ar 1 , i -ataman fafsBT a^r 5 a i 


SWfWt : 



>► OS>.M ^)ll^W^CT!^^7?n^f?f3F7f (Addition Reaction of Aliphatic Compounds) D 


■ajifawfD<i» catena ^ f»ia®T catn fat?*ta atea ftsta cnM wi'pcSiM*^ ascarsfa ftfe)»ai 2 ia*fa 
a>ca aiw i enrol '8(jMft*j cztfa catn « 'auw<M?«i cjfa c% fac*i*M« Scjwnnr t 
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5ko jpiftM : faffs 

’ntPTTBR RflBTt : H> X : , HX, HOX, O, « *TT? HjSO, «fffa faflW '■=lli=nftf.-'i «Pt-fa^PTSS 
^nca; n^csrsp fafasra • st^kx csM sfa? i ROwi-mw snpiftpra 71 wr c«ss sis 1 

STStS^Ni 


r-ch=ch 2 +h 2 


150°C 


-* R - CH : - CH, 


qi l lfew TOm Rf>3| ( d C#w : ?^fa s !-'35RS fa<m-^ jr-tl^faSSW SWf^fa I WRfaCTS 
R*WR4 it ?W < Wa'l 5W<f>dalV , l? e 1 R<pRI<PS ‘iP® , l ff*r fe-SW WISS'T \ 

C'TfffTB ^(SST ST C5T^ *S C^P <3ST , '»l)l e ll< > (.'Hfl 7t 2T5TC? *RT^5 a 

q^jnf Ri* ^CS SITS 1 Rfe)*St<M «ST5i[S> ( A*) 'nj| ff iR(,* 4 s fa<W„-ifl SSfl? 3f.'i<r-aji<pi'5=n fa.nw OSSIPS 

Tf/^ fa«ra^ n R<n<n<P3 ss^srsi affe ^#re ^s i w «ui*iR»c*«i cs ssfaps R<hJ 

R^HtS^ *WI'$J4‘ 'S*t 1l T 'SlICH i) <M<R SPT'?!^ t> I '3t^'3> 3S <i)Ss ^t®w3T*Fl^T St£S 

$7] | 'SjjMR.Hi ! R- S S iW <siSS ^pfar wRlRTjR 'snss (Cl 4 S 'SS 4S" s t5 rfW® W R*l«t*n 



>P< * A* - >-^A 

'3TT7R) (^ CTM) 


'SiIrhH : CH^Qhj + HC1 CHj— CH 3 +Cr — - -*• C1CH 2 — CH 3 

4lUlfaN 'atl^O 


M TUTllj^t nuvi, ^ ^ ^ 

Rferr sns stT qfs«>«ii:< 4sc4 i fis i s ^nss sfcs sn? ds* e*fw fsssrsm sprapp ^ ssrcfapsis 'm&n 
sTw^sjs*r® csM^vi^sse? srw i 

>aHMfoW ) fa s^Sfg SS*S WI^I ijRfa POT «IPS PSSTS5 H SaS?! W 'sPW <S«faPS «l)HR»* 

i 'sstfess 'auwRws c^at Mifsots 5i*wc5iviVi £l”i cs pot ?(5mi(,«rc.»i<i piss cafaa ^srs 

C*FU$ (90%) CPSIW SCS SOT I 'SCS CS «Pl4t*iS POT SlRialwt'tii ’Tv^OT ""(B^liaffi (10%) CPSOT 
St+M^EWI?* 1 ! w 3CS SOT i OT- 


+ _ i— *-R — CHj — C 

R— CH=CH 2 + HBr ► 

U.R — CHBr— 


R— CH 2 — CH 2 Br(lO%) 
CHj (90%) 


liCTOT ^Ff Rtel?) ( 1870) ^3J OT*T, ^IT ni7K i l»mwi ^jU RTW ’iRIo'S i sj2f& 

“'sfsjf%5T*r ^ a pry "&*< C%*Rr ptw R^MC« *nwr«R RRhiR ^pt iw 

?nwpg ^»r ifeaiw w «n*i i i i * 5 ? -ys i" 

ShIriH : 


■ CH 3 — CH 2 — CH 2 Br (10%) 
- CH 3 — CHBr— CHj (90%) 


2CH 3 — CH= CHj + 2HBr- 

' ~”J — J * 

'shctR«pp f?w5t ttppr ( 1 933) 9 f? l WT toi «w*f <pch»< 'it<i'«^i?« 

(ROOR) <a?T *TNWf»t4 k t«d f? ,p )f ! r® Rtp ^ l cw- 


2CHj — CH— CH 2 + 2HBr ROOR , 


CH 3 — CHj— CH jBr (99.1%) 
U.CH 3 — CHBr— CH 3 (0.9%) 
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ISO 


**tsw *tt?T3rsfe®^ 'sitifowfl ?rtw 'sratfc’m ^e RRmiUJ 

f%?RW 'arjff W5FP «(t?1 ^5- ?#T WJOTT OT ^?T 'srfw H ’OTt'! $' 9 tff' 5 C*T 

q ffiqftW «tBfRT Jf tW tB W : fallRr 5TW (3>1HW<f (CHClj) 'ST^TCT c'5SlU i l<I^C* (CCI 4 ) «OKf^ 5ft^® 
^CiT 3£®R *0PT PW^IT ^<rt^ 3T°sWP5R f^Quitfl ^TOT «WT?E ^PPP 37T I 

'sra*fT ^ 'sn^tswr c«ra fror ^ 'SRirpr ^*11® «umfi#Rfc» « ftcSw 


®*,*1j[ *T>CH I CW- 


o- 

I 


i 1 CCL 

R— CH= CH 2 + 0 3 — -=* R— CH— 0— CH 


l 2 ^ 2 ° ^- R— CHO + HCHO + ZnO + HjO 


Zn 


pnwft^-O o- 

R — CH=CH — CH 3 + 0 3 ► R— CH— O— CH— CH 3 » R— CHO + CH 3 - CHO + ZnO + H 2 0 

('30Flf^T-2) 


-O 

I 


O- 


-O 


R — CH= CRj + O, ** R— CH— O— CR, ” 2 ° - R— CHO + R— C— R + ZnO + H 2 0 

* Zn 


? 


o- 


-o 


R 2 C = CR 2 + 0 3 - 


, o 

R\ I I /R H,0 II 

- >C— O— C( 2 * • 2R — C— R + ZnO + H 2 0 

R X X R Z " 


'3JI*14l$Mil W3w! : fapTCPT ^S(H STIW tof H 2 , X,, HX, 

HOX, Oj « H 2 S0 4 £fffe R«P1<lC<M ^TW ’TOTTER ftfuMlH TO? ^ 5 HW l 

^T*{t^ tjf!» It ^R ^^STR <fWHT ^ *TR*f ftOpfil R =w ff3' ^ I 

R-C = CH + H,-^ R- CH= CH ; n ; ^ c . R-CHf-CH, 

( v3)j|»|4 | ^h ) (^TMfe) 

R — C = CH + X 2 -— ► R — CX= CHX — R- CX 2 - CHX 2 
(<3fjFT*T^0 (BftSJWftS) ((.bQl^mi?©) 


ffflwn ? c*M»r : 'Si)!*i<n'?'j 'si'jc® famwa 71 3w<wH Sw+uaW?*! fw?rc*?r 

ttTST 3f*f ftww i fc$TiW*Pj^ C‘ p fT 5 lT? WCT ! ^C‘ ff fWnt <3pP snih^lltid 

It SP51CT <R1^pP « Tjl: «tsc*f 50T *RE l WX Slfeg# ^ <IR*f ’F 5 f3 ^ l 

(a*) «uw«i^mii fax^w*! 'aiiwc*^ w Qwthw^ n 

'si^rt aife 'arR*if*P5 1 wr c*r ^tra^ 5 ? *jrt^ 

tSflCT ^ WSf^® 3:M«WSlV1$*! ^ 55 I 

^<1? ?ST^t ^IC^IpitJW 'SfITPT (C + ) JHT ^fl ^ affsir^ W Pl^mc-P'S (B") 

5nw ^ TOT ^ROTTCFT ^Qh*ll ’F»I5' TOT ^5 CTH *1^ I *ln^'Slf.« 

^T^l' It C®C® ^fvWt^PT ftfjMJk 'STT*}jt»i fiff3RTT?T C^l’T *1^ ^K.^ 4 I A — B ► A + B” 
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; fa'Slii *f3T 


-(’EC- +A 1 — O-^— A 


i^—rr* 

(aUFlft-c ^T ^TSfR^) 

A B A 

B-C-C-A + A' ►B-C-C-A , B -C-C-A 

II II | | 


^ *(1*i) ^TrtffavW '3TRR 


('S(/t s 1t*?H <J3?T I 


®*rlW*l : 


„ aJ^l^HBCU + HCI(g) 

CH = CH + HCI(g) £ - CH 2 = CHC1 =*- CH 3 — CHClj 


250" <7T. 


R — C=C— R + HOX 


? H f 


f H f 


P 


R — C=C — R + H0X » R — C — C — R -R — C— CX 2 R + H 2 0 


OH X 


r— c= ch +h— oh j;:;-; 0 :,/ " r— c='c— h — - r— c— ch 3 (1^©pt> 


CH 


Ol. ¥ 

“CH » H— OH ■j — 4 — H— C^==C-~H 'aiJWWIA 1 !) 7 - 5 - C - 


, *; rt r 2% HgSO 4 ] 
20%H 2 SO 4 


20% H,SO, 


CHj-C— H (twm®T) 


^TO^mSfST : ftfSRT CCU 4 %S*T ^ 0 3 *fJPT 

5l®RT ^wian RQj»«i<i *rww 'sewrWt® c%»ra ^f§ 1 ^■‘13 'SttrWiHw 

<MC^lf4if*l<p ^*13 1 

o — o o 

2 ™ « CC U I | HjO II 

R-CsCH+Oj ► R-C— c “ H -=^R-C-OH + H-COOH(15wn?iTf5^^15re) 

Cam*l4gH- 1) \/ W 


o 


o 


o — o 

3 2 1 CCI4 I I h 3 o 

R-csC-CHj + Oj R-C — c -CHj — i-*r-c-oh + ch 3 -cooh 

(*g H+ifr -2) \ / w ^ 


H-CsC-H + Oj- 


o — o 

I I h 2 0 

H - C — -C - H “ » 2H - COOH (fsWIM#* 4ft®) 

X Q / ^ 


n £wt ^c* ^SRTBl'S - : 

i. <iRr 'ScstiP^vIs cfra ®vi3 wt’tfrrr,«P sffcflsrcsw ^[6 ’srew sfiUtTsilSto taf^rs - © 

rw’S RSu-2- , s(I?*< jrt cvcb <nf \ strut’s <wt^il9if»i<p ua'f’rs' ^irr o$*t? 

*. fagg-i-5* a* wtifoww cnw Syfg wNfr? ^ gpw qiwfcgfts ^3 fist>-2-| 

?*t <93 CWUS $f$lii wtl<nlw^l3\!a ’ItSSf 3TCT C*PH? 

'«. 2, 3*'sr?fwit 3 r foSfr -2 -?h <93 *rc®r otH f%t5n ^3 2-fim^T f3®&-2-?3 >43 

'3vwl3l<PWt«l WT$«,"f3 c^f «UI*lfi<l^(!s <3 ftlffiTWil fsHf C^R? 
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Ik'S 


i i faQwiI (Substitution Reaction of Aliphatic Compounds) 
mi i EiCTfl?4> otK ^h i »ic4h m cwm fafSRflrr r - h 4ft -a^lfw h *RW? yipiiw, 

-NO,, -SOjH 2i®f% aJ"T TO Stfsirtf^r® 'aijMt/M OTN *tTTC^ I 

R- H -~ H - » R-A «tPT, A=-Cl f -Br,-I,-NQ 1 ,-Sb 3 Ht®I#l 

(WPTC^t) + A (Sffo^tfa'5 ^IIIW) 

'aiflFrt . . 

r-ch 2 -h + x, >r-ch 2 -x + hx 

400-C 

400°C 

R - CH 2 - H + HNO, m » R - CH, - N0 2 + H 2 0 

aitwft-i ctM i rt «nro 4if%^r*K f?fsRrr to =rf 1 

«UW+ftH K «tM ^TCJ-a 'SUM<W$*M TOW <iRf ^tSSRSR Na, Ag, Cu 

*fl^ TOT 5TT l CT’R 

2 1 WTNH, 

2R-C = CH(g) + 2Na(s) w 2R - C = CNa(s) + H 2 

R - C = CH + lAgfNHj^r N0 3 '(aq) — ► R - C - C Ag(s) + NH 4 NO 3 + NH 3 

R - C = CH(g) + [Cu(NH 3 ) 2 ] + Cr(aq) > R - C = CCu(s) + NH 4 C1 + NH 3 


% 

I 

f 

5 


W 

& 


■HOT TOW i ^iW$1$*l-l CttTTO ^iTOtlW ‘‘TOfJ |-C;C • H) ^3 1 ftfo-ft[& GwhC-M c*m 

ftTOJC® sp-»R«HH ^ri5 1 sp-’R’Pfcs 'S(4fit5ic*14 TOT 4l4wil TOW TO'IW 'JfTOBtTO $*HI3 

s TOfig l TO 5%JRf 'St^’fTS OTf TO 1 <fl 'SK^ni ^5m 5TOT HWTO'p s -TOf4i5tW4 'srffaTO?! 

vPi C - H 44iM4 33 1 C - H sp - s '*(uR'i»l*i C*P*I ?1 m 5tar C-*l331*p fiw* 'arfn^wlw 33 

TOT CStfBsf nh aj«i«t»i njurj '"TUT 1 »4 ^ITOT SWfa <pw i 

fB«! TO S«4 m - W * “ " _ 

TO 333PJ fttfW 'Itrf Na, Ag, Cu TOT TOTS f?3?-2-'5ntR TO 6 fi> 

A l ^ta i W C*ttat gft t a tg s^ 33 *T- W3? 

'aulRu.«pf3<p PjiSQp'sfVPw faftwil (Aliphatic Nucleophilic Substitution Reactions) : < K'll'q| < P 

f^rw c^rsrsr oh - , or - , cn~, r - coo* « 'atg ct^r, 

H 2 0, R - OH, NHj, R - NHi o(jl»i^l?*i (SW 5JKtt® ^1?R (X") CT TO ^C«4I '5TfW^ 5 T 

** *# ' 

51W^??r 1 '5t^R Pi^&'bRpR)^ (Sm) Rfiffil 1 ftfi'HtW falisii’t w^lwl ^ : 


F 


Z — c — 

i 

®wt 


K X 
yMft'b 'SIRR 


z: + / 

/ 

5SJlt*TltTOI «UI*1t4W 

4J RISmjI fifth's ^piswo ^5w ’ITC^ 1 ^I^fl 

i. 'aiHt^'S* Pt5G»'8f«i , |wi<p t S N 1 ) 'S ft-'aiMfii* Pi5(jp , sRppi'9» Slltt'sll’R (Sjj2) I 

i. I^rt (s N i) : ictO xtat wnajnr **» otwt 

ftfaFTO ^ ^pr 4i^n ftQi-tiiw ftrrfft d^t’W 

1?faRtt (S N i) w to «nw. 1 
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s 

(i) ^ i 

(O 3°-3JMttTO CJFGB S N 1 RQhJI TT^Sf ^ l 
(«) CW SI1C.<P SmI -wei ^ i 

(8) ftfiTOtfij am 3R RfiTOT 

(\b) 'TOi^l'TO «R?I?T ^ ^ I 


(H) 5?nftfo*P *jfo-'5f<lfTOf^o «fTW l 


iTTTO*T: 

R" g, R" 

R 1 —— tC~X 6 R J -~C + + tX:“ 

X / 

K ^ R 

3° ' 9 UW-^I ?*1 ^|l°il?'s 

w<rrt 

ft ^ 

f ^ 5 s *\ 

R^— ^C + + QfT -=-* R-— -C— OH 

Ft R^afSfisRs R 

SRHUPt : KOH TO 2 -( 3 ^trar- 2 -fvsl^ <•< 

'SUifRtjm S N I RfaRIt ' 3 |^TO e r ^ 1 

i^TOT: 

C«3 ^ ch 3 

ch 3 -c-ci — ► ch 3 -c + + or 5 

1 t 

ch 3 ch 3 

^TOT: 

ch 3 ^ CH 3 

1 jj*'o 

CH 3 -C + + OH- CH3-C-0H 

ch 3 ch 3 

1 — ~ ~ ^ " ~~ 


3°RX > 2°RX > 1°RX > CHj-X. 
v3|j|*1<ji|?*T Jpw? CSFtaJ Rfojj ^JK^nC^r •uwl'd.fl fali*«l SWW iTO : 
R-F<R-Cl<R-Br<R-I 

CHj - CH 2 - F < CH 3 - CH 2 - Cl < CH 3 - CH: - Br < CH 3 - CH 2 - 1 

ftttfoaftfty f^rt (s>2) : , soi»wi$ s r « ft^efaRi 5 * ^srt wrai? 

$<1? c*r sfftrgm RQhim ’ifeunr ^?r^r to 9 ! RfaFTO? «tf®*i*FT RRrh (S n 2) 

-I 

(Arm : 

(i) «i) sft'Sti] RRmiI ^TO^IW? *1"*^ ^ l 

(*) 1° cvm S n 2 RlaRTt ^ l 

(«) Rfepro » i R»t<» i ^iwiosthi 'srji*ic<H « R^I-skp ^sort 1 3TOTO RwrTh i 


(8 ) RRj*«ltw >fl , *i i 


(*) 





(<») 'ai , <fW3 ^f5®r ^r r 

(<*) Wlftfo* 5j^R w»$ w TO I 
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MW 2 


fifosrm c*M®r : 7 + R ~/ c — x 
H 


H R 

A/ ,- 

Z — c— X 

H 


Z C~ R + X 

k H 


'SM-gJ 

'BH^fl e f : KOH <m ^t¥5^CT CH 3 -CH 2 -C1 WT ^ I 

CH 3 - CH 2 - Cl + KOH ->■ CH 3 - CH ; OH + KCI 



SJsf * 1 M 


H CH 3 

H 


H 

ho — c- — ch 3 + cr 

'h 


'SM-SitaM ' 3 R^T 

4 s n 2 'sr^p=ra ,e r i 

iSJW&b S n 2 RRhSIM OT : CHjX > 1°RX > 2°RX > 3°RX. 

'3]j i=i<r*)5 c 1 'EPC^T?' C^3T *RPT|^pr j)»n ; 

R - I > R - Br>R-Cl>R-F 


■sfPT arfosm ftfam s N i wit s N 2 ftf 3 rcjr< ctHst ^c?r 1 

■JinjRFW (1°) 5jm^5WrT S n 2 ftfert? C#f5T 4^ UuftlllR (3°) ^JWI^BWWT 

s N i ftfarcn? !.<p 1“1 «i ^isr fiSljpafipPn* ajfsuMH fifimi ^e? i c-he^iS ( 2 0 ) «ui*nkft*i ^jwittsvOTt 
SkI 4 ^ s n 2 S«?t ftfarai? c^H®t ^ w 1 c>i»«i!3 (2 0 ) s N i wrt s n 2 

wl’f fifuMI ^?iw 4^ f^S^s'qsrtWiT afffer §*1? 1 

vluPwlls ww^ltn 5ul«ift» ?t 3° «itl*l<!>!? 6 i fifaRJT sp*f*T ^c?f I iStfsr fafaRIRf «flW S n 2 

RfiWJI WjJ ??r I 

f +"N r*' S N 2 

R - Na + R - X — R - R + NaX 

S n 2 Mjrftc **r 1 


►► | Warn I (Elimination Reactions of Aliphatic Compounds) p 

'si’pfU'f f^faRir ^rtl®K*p^ '4)i°i< 5| ? s i f^farar 1 ^srn^r^i^r 

tt cm^i hx wmiftw ^afi^ ^ mHftn 

ST 1 W l ( 7 T 5 R 

R - CH 2 - CH 2 - X + KOH(alc) ^ > R - CH = CH 2 + KX + h 2 0. 

4war '3(jln<pi^«i 5jf«iRw<j *tk^ 4?r st^f% f^r ^?r 1 9 ^ 41 ^ *tMfw 

«jr« 1 ^ ^ ^ sf? 1 ^ 1 

ShlW W : 
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■■ ftihr *rar 


Bf 

> CHj—C = CH 2 + KBr + H 2 0. 


CH 3 — C — CH 3 + KOH (ale) 

l 


ch 3 

| 

CHj 


2CH 3 CH 2 — Br + 2KOH 

CHj CH 2 0 CH 2 CHj ( 90%) + 2KBr + H,0. 


OTX1WT I 


’TOT 'SWf ftdRM Ttfft few few NaOH, KOH, CH 3 - CH, ~0 ^Na 

sTsft 4TW5 w «nw i NaOH ?T KOH 41? WWWR^?T 3^t ^’’IWT ftfet ?Bnr, ft? 4JW3 
54*f alft^PT ftapST i 


^jiottcbr ^ <Mfe? ij-'Trwr 'mr'ic® ^itcaTWK 

«wi(H ^itcsrcsR syipnwca? ?rw f$ ^ fferc? 'appnft® nrc? i w 

Tj1& 'a»1«ifti ?'3ill<l ^fB^Tt m I 4](.iftiii 2J?P® C®M '=(jl s lft^ P(*jW,‘f? ; 5RT 

®ftt5 ?T£® “^mrosHP (Savzzeffs rule}” 4WT l 4 ^1W- “^IWICStWI WTMWM 4 ? 

$jtc*iiteH ^ ®ife< ^frife c? p ?fe rr^5rr>ap^ ^ *v(& srtosrcsp «rrw mt?® vst csrw stSosiw* 
^ nrw? ®tfe? yiPiicsH w^ihx ®w ®r ®f*f?iPr® ^ 41 ?? ®w r cw, 

2— OTCSIT '3TfWW r R^fr?r KOH J34‘1>(5, <P<iC«l 80% Pi $5-2-^ 'S 20% fi3i>- 1 <21 1 


Pa P T 

2CHj— CH Br— CH 2 — CH 3 + 2KOH(alc)- 


T©T«f 12 3 4 

■^-U CHj — CH = CH — CH 3 + 2KBr + 2H 2 0 


(ft^- 2 -l/T) 80 % 

12 3 4 

+ CH 2 = CH — CH 2 — ch 3 

(^® 5 _l-^ 20 % 

'a()lPlC«pf54> ^’’MltH f^taFSTW 5 •J'»Jc. > 1 9 1 ’I ^>4 1 ?C.fl ^llc.4* 41 qifc 4|^ ^Mpl^ ROmII (E|) 4]?? 'Sf’lfllu 

ft'SIMfa® VPTRW ftfaRIT (E 2 ). 

i. 4 T® f? 1 §Mlt (E, > : 4 ] 4 S 'S||< i l 1 <® ^*fwf fifiJFBT 13 $ *flCT 5 ? t 2W *fTC*T R - X 

Cft® fe# aM - : X‘ 'SPRHWa *i: 4 lPl|lll| 'SRW# 5 jfl 1 4 TC*r SI?® (p : ) 41 ? ®F 13 RCT 

w^fetv p ?fe c?c® 4 i®ffr h •mrg cstfe* (h 4 ) ferc<r ®i- i i?t 1 ?® 5? 1 w p ®rfe? ^9 

?W 4 WjH yw a « P ®Tfe? TOT fe® TOT ^ ^ 41 ??. ®omfe 

i ®W 2 W? JfTC?? *t% ^ 45 ?? ftftrr »ftC*Rr * 5 ?$ g*® «ITC® l 

CH 3 CHj i - 

I lira I 

sm^W: CHj — C — X •«•««••■« CHj — C + + : X’ 

I I 

CHj CHj 


r\ 


CHj 

I 


^^5 


^HWi p: + H-CH 2 -C* — - > ■ P:H + + CH 2 -C + - 

ch 3 ch 3 

3° 4)IWI(WHI '9IJWW E, ftf3rar«W‘^ i «? «Wi 


CHj CHj 

►CH, = C — CHj+ p:H* 
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S'Sm <i^i m 




A. RQhii (e,) : ft-«iwR+ faf.*^. e 2 «iw*iJi s s 2 ROnii* Tim i e 2 

w^iftew's i 4 faFa-in ^a»jwtWA% '‘Hw-si £f«tw p-Aspfa c'tw <n^ 

csn^ (H ') ftwff spn : x ^ tot ssi*rmf^2> agt oiw i w p -h 4 ch<i yn a « p 

^1 4t.^<5 kp\3 ^ETRJ ^13T f^<5(i'l ^f&'T <1(,<1 | 


e#*w 


v^b h 

; E t O. + H — c— c— ? 


r? 

H H 


KOH ? 

► H — C = C + E t OH + X"“ 

H H 


$*fTC 3 *r : CH 3 -CH 2 -OK‘ + CH 3 - CH Z - Br-^» CH 2 = CH 2 + CH 3 - CH 2 OH + KBr 
CH, - CH ; - ONa + + (CHi ) 2 CHBr— CH 3 - CH = CH, + CH 3 - CH,OH + NaBr. 


ffi 


1THT *|W|[«W : ^\s C*HR, — N H 2 'Q R O f^PlW ^J^RT RQnjt E, 


STRfHT *1T¥ \ fe¥ T $Tm CW, :C1‘ CH j — CO — 6" ^5 C^IWlw ^RR CTO, BU S V, RS 

Rw<q qmto^WOT £#ff*R fiftHII S n 2 jRfSRTT sfRRF *fRT J 



*rjtfSiwlB«& ^mUjrn sif^m RGmii s N 2 ^ Rfen e 2 ^ rt^it 

^ ^TTCSTTW fiffero ftsft | 

5ff%^T ,p R Sjs (2 ^ ^fiaRRSR ^RRH f^Rlt E2 'OT IFC^RT fl? f%*tft^ CTO"? 


A. i i . 8 1 'sun^TWf^ C%*f<r ^rs,t<ilew f^fzRTT (Addition Reaction of Aromatic Compounds) D 
C^%r 'S ^RTRT 'NllfiiC'is ^»liil<.*il ^t'o OT*tT TfRl ‘>3 Pin (Delocalized) 

^IBFRT dm f^fvs^)«i i jr-'5C*niS'i'©WT ^lnw* R<p 4 u 1 <pmi AM C^tC*Bf «?*1J ART <i'»o| "AS*? tjRf 

'3M?M ATO' 5RT J AWT%T ?W<«B*T6t?JT *lilWld ^’ICST « fe? ^ 1 3R^PT ^3lfW 

*ffis 2 tWI»r ^>c,<i dfl ^ 5 1 'si? d)<TF 5 c s i < h5*hI^ > ? 1 (E *) (flit HM ' 5 '^ f^Q)*fil 4^r*^ »IT I 

'SM f<>f.*l <l "to^ R»g TTvPTI^^ f?f3RTT TCZF ^rtfj <i|TC¥' I W Scs’f %»ii- 

(y) Al^iiljICetH TOW : &sm fin^T 

2oo°c '®t*rsnan? s(% 

^*5 

TOfSrWd Tmow 

1 

{*) WITO 5 R TOW : ^TP?TCT ^t?RT 

«(F4iM«f% ?%l ^ ^ CdHffir*l f®JT 

«l<5 CtflftWil TO TO If®?'* C^TfeJT 

CA^ICjWd!?® W TOlf^n ^<1 dffPP i ^af& 

^t 5 ^WnpH? 5 ' fS^ffTtW i 
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HC^^CH 

I II + 30, 

HC^ .CH 

C {CSRfWTl 
H 


<\g 


7 ° 


f- 

? 

CH- 


3H ; 0 


N 




CHO 

3 | + 3H A 

CHO 


i!»br 

(*T) 'StwpT jhww : w vswnaim 

"SIWI 'SCSfR *tTPT 
b-!*HI Wl Sffe PHWR fa*T 
«c®rtc^ JR.CTlfe'o ^EST CTHffiM 
$ftsC3?M$® i c?Rf®F 

Sl^aWHt^vbW ^irffatsm ^k«t 
J fft^SrafW « ^QhlCBH 
*fi's?rr *ircr i 

H 2 0j^ , ®ra ,: t i ^ 3 l^C^ , t^'S?ft¥ JTO Zn <U4i’M ^<IT^?r I Zn + H 2 0 2 -> ZnO + H 2 0 

'Sf'J? ^RC^I'SrH f^RTT 1%*# JW=f ^t<T C3«tfs^ ^105 fsH5fc** 1 

» ^IJIMIP#^ CTtFB (Electroptiiiic Substitution of Aromatic Compounds) D 

'smGnprf&’p CTtw < 2 rf%^T' B T s r fafsRt ^ <rcn ^ i 

aw^l 3N : C<Mf®H 3®TC?I W#1 JT OT 3*C3 i ?W<w£wVl fopRR^ (E~) 

C3=#R ?W ji C5W 3T?T , 3fl<fS W C^Tf®R <J*1CM (SWIM! ^PT#T ’nrafjir 

®nw W3 l itl W ^ W I WI <e\W< TIOTT CtfC'SfFTW 33T <IW ^PT?T 

♦ic^wfiirac'W ^ i ^fi^nSnwfD MostHiic^M wrw ®n» <ra i 

1=w ftcff aj^fPfe i, ii, hi <a MtfiriwfiS^ ^f^TT^fer «c«iWPi s-isS* i ^wcsr ^iH'l's ^^sfifcnai ®h- 
*i fa r^fe <43 »ii^i«j i<ii?p sfw ?»jt ^?r i 43 # ®T a! j i f ISppiT 3^r ^oor >3 

<IW ifiW “1®mi ♦JltS-fl'" (o-Complex) I WET ^C®TT f®mT W 

C -Hfa t 'H 'SUlWIWlU-* -5^31 'SHIMItSfflSfflt «fTC3S ®TT I W VfflfliifH f?^lt ^ I ^lt <11 «fT‘ B lf& ^ *TOj 
3)^ ifllu?, faQpfl ts ’if® *JT*T I 

O’ ■ — lo> -.Cf- -C^l- o=» 


n 


v_ 




1(1 ' a-WSfa 


faSl* «(t*f : 


' s it ( jiw f?F®*il t i®i ®rr® •<p<ic«i'S >af 5 ^c 9 W 
i <a ^i?rh (af&s*^ <!i mT i i c«rcv osff^ (H^ ^ 

c^lw ^ i ftfevra wtw 3 jS (B ) cafi^ (HI ^c?r 

^trph i ^ *nt*f c^rfsR^i^ js p^i «ut«!trtfD<t» bIm *rw i 







+ HB 
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fifos m ^siew^mtt e + ^ ^ ^ aftFsr fafeg i otr, 

*. ^f^dr^r RtifllS ^liwvift NO (HlMtlPwn W), *tT7 HN0 3 « H ; S0* 43 fiflrtftT §Vff 30 «*fl0S 1 
ftfaRjrcr ^w^fi3t cT ( ^br) t Cb *a Fecu « ftfeiRr 30 m& \ 
^ BKfeq - ifrKMfr va| |l ^r~? rpr «f 7T flQm i fl R" (4lt4tofBM), 'Wj1*t*l?*l « AlClj 43 

Rli^m aA'fjJ TOT *N?P i 

8, faron- ^r^ ^TfT^i?w"R Ufom w*?ww+\9l r-c'o (^rr^ram ^ m ), 

(R-COO) « A1Q.1 4? ftfaRJBF 30 ^fTT^ I 
a, ftfapmi so^ *tti> h 2 S0 4 33 i 

(^) ^iSlsr : *itfc h ; so 4 43 wfiw 

31* HNOj 4? *nw 50 - 60^ ^TOim 

f^farcrr ^ Svtg srw i 

C3 at3F^T¥ C<«rteH 3303 *l4t^ *TTC3 w 3l$CiSTt«R 333T^ ^33* (- NO,) SHT afdMftal* 33. 

flj? «*fefl } * FT 3OT ! 0 wr *T$C§33 ftfeflt 3*3^ 33t WUP Y$c5f5s f?W 3E3 I 3TI> H 2 S0 4 

'S 311* HNO^ 43 2 : I fk*F ^l'S.r^f&s ^3^133* fepiC'C ^T^RSf®" 33 I 

WORM C# 13 : £ff^ ^ 4ft afefT*R fifSwiT I 1 4 f^f3F?mi 

w (no 2 ) i no : ^i*h? ^riWfiR ft*iw i 

^Wd j HPfli.3 *t$K : 4^ (HNOt) M, H : SO, C3C^ 43*ft Ctff^T (H“) 333 3^0 ^5fiT ^ft - afjflS 


(o) +HN03^ 

^h 2 so 4 /-\ 

— — * (Oh N P2 +h 3 0 
50 - 60° C VY/ 





(3) 3t3C3tt=m : *a *H7 H 3 S0 4 43 

m loo°c ^miairc ^ tm w 

w^ilsi** f?r 


(^■ f H 3 S0 w) - ! ^<^)-S0 3 H +Hj O 

C^fiFibx #i I ^lt **[("■* 
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^GQ 


' p f3J 


w-rfer* ^ -H — so 3 h ^3*^ tot ^?rr TORf i 

or ftBran c^rfe - w*h ^ (- so?H) tot 

^ 1 *fl#fWlM ll H firfa FTTT 1 

RQmji-a c#1»r : ^a ^t^StWtos fafaran 1 *a Mifot so? S OTPcBra i Vr 

^na* ^W 1 

$FF*tfiW$*r *1&=T : 4 SffSFTO Tj? ^ H 2 SOi <WTO fafd>Ul TOT SO? fcVlff TOT I 


9 4 
HO - S - ' 

II 

O 


ohTh ^oso 3 h — H ^ iQ)H 2 + OSO3H «o - s^°+ h 3 o 


HSOj 




<w " rr! 0~ v ^ s/ ^' o:r * 

'H^SHO, H_,S0 3 

[O~0~ 



s5 ix£* — x f° J 

IWhMflPf: Q* + hsS 4 ^ Q + Hi SC 4 

^8hMflcn: j^TAto — 

‘ l^J * HjO 

(*1) 'auM^ftwH : ^13 AICI? TO ^ifgfcc® 


t) 


C^far** ^TfTOST^T ?}1*r1^t3?iJ ’ 3 TT^f Rlijo*yi ^j!ei«pil: «i 
wfe-T TOT 1 ^F¥GS C'<wf*C-HT 

*I?CAS1 tew *RTOl®t ^TT^WTt^ TOT £ff%lrf*r5' 3?T I 


© +R - 


’swyf AlClj 


(6* 


HX 


(4|j|«1^*1 {^SfllR) 


«fiW*L> 


R -Cl: + ALC1 3 
(*3^ ^rf5ro) 


= r ^ty. - aici 3 *= 


R + AICU 
{W^WflJRW) 


*m*nrt: 


cr>-fcr-o-« 


(cr-^RW) 


Hw^ 

(5 


^ * Q^] : + a~ y Aie*r (j^) + hci + 


AIOj 


82 
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3° AfFiS'ces >nw aifips Aicij '-a? ROmiiii r + TftS^^rs 

AlClj am R + ’tfe ?3T F I 1° <W^t^jlGl?J*T W CH, tlRT 1#? t 

i°-'4ijH<vi^ mar 'Hji=i<w$<>i ?rtw Aicij am Rfajrnm stress w^snsIG 

(ft* Cl Aicy at < 1 * 1 ^51 


«rtHt *TFT OT, atmsr A1C1 3 BF 3 , FeC1 3 , ZnCl 2 2P5fe aife ^ hf, h 2 so 4 , h 3 po 4 srsfe 

CtflGPw lUfjpffg •qj'q^i'g I 


(^) &t?6«T-3FW& ^J1»fl$C#I*H : ^^Fta A!CI 3 am 

c^rfe fafamr w ’srTPn^r 

C^f«F ^ Wl a37m3I C<HferM<l 4<Ffi> 

^itCgtC'SH ’WSfl'J W<JT £ffe^Tf^5 ^ [ 

'JBFiftpm RQriw c^H®t : 4 srf^m RRhim tcwSwtsr ^?rr *am>ifefaiim 

@ 

WSr?F (R-C = 0) I 

$I.g | <HS l *H5« 1 : 



i * II 0 $ © 9 0 

r-c = ci:+aici 3 =^ R-C-ci:- Aicr, =*: [R-c = o - -r-CsO:] + aici 4 

W ^tf^) ■frjfCBH ) 





i^‘ 
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?wito : aa 


faltf*?!? t<flaw : afi> awfir afi^gTaa f^ferr i a fafaRmr TOaaroroft $WTOSiTO$ali> 

Wll a^RJ *1*(|V$J«J> {£PlR"H «||iM (Cf) I 

$PW$t*fe»r afo : FeClj Cl 2 a? WTW RfelT TO? C\‘ 3 FeClC ^TT?Fr TO? i 

■* • */*” * » /***% 0 * * @ 0 
:ci - a :+ reci, — :ei - ci :+ Feci, =^= cc + fccl, 

* * * * J * • * * J ^ 



aCTOH FeClj tfRT af??C^ AICk a?>?«1M Cl, a? WTW Cl' « AICL, TOW 5wa^ TOW ate? i 


** Qii.'fal W^gffa>aiawf?Fjfr?i (Multi Substitution Reactions of Benzene) O 

MHfepRT TO «%?m RfaRt : CTO%? ?Wt?? 6 TOfc ‘■'fWJ? WTCT 6 1& TO^QglCTH WJ3 C? 

tTOMifi; a?sft> aro?r# ’mej spn tot afosrfa® tow ^ttoto a?#?*? cTOlac?? * 1 *^ ^tea^ to 1 a 
aw afs?tfa* ctoFsm Sri's r.w a??r? fwfta crowr afeftaw spa ?t a?ar*[ awr tow 

aF®*lft® ?w atC? I a TO?F frof& TOWT TO^T, esrSr « aTT?T TO^R I fotfa afw^taw? CTO WTO a 
frot& TOSfM? wfilF? C«IW f?f%$ TOT^pr cfm Swa^ TOTO WT, a froflj TOfKTO WMT CTOTOTn tjfi> ^TOt 
awfi> TO?R 7f%Tf C'DR/fi C?H Swajl TOC? ®T W**^ fsr^s to? aW? afwtaw? afffTO §a? I Wsfe j%fR 
aF® jna^*lo c??fs5*T ?®tcto crow ^k,*i ac?a totc? ®t aaiw® ?wc? t&afti^ a*r? af®?rawft>? a^R>? t5a? 
R^? to? i a fror? alwawfthr cwrcwrt «f?ro c?t i crofro ?wc? tow caw $af$® a fog i atw? 

a?W ^w fttftnw a«T? f?W5W| To? aCTOW *jflr Gjf*tW «Tn TOT TO?W I TOf— (?S) TO^T-aTOT fic>H<P 

a" r i (*r) CT^froifTOia'a i 

(^p) TO^-aror sfw : ctto spa aw? afeTraroiw (,<^f®r r i ?ro? saf^» arrow tow® ftrft? 4p ,,9 ff& 

c??1to ?toto to^It ?t an?r toftc? awn to? c? a^aewTcw to^t-wtot sfw ?wt to? «nw i 

CTTO. -OH.— NH 2 , — NHCH 3 , — NfCHjJa, — NHCOCHj, — OJ, — OCHj, — OCOCHj, 

-CH 3> -CH 2 -CH 3 , C 6 H 5 — , -Fi, -CB, -Bri, — £ 

S'rTTO'twr c?4to w? a?# -ch? Tiw? 1 af^iPr® Rwrtw crofsrw ?t to i -ch, 

a?st& F3F wf3Rrroft 5Pa i ®f? <J^3^ ??^r® aF* 'fifa® ipa aw w to*Jt <3 an?r to^rw 

Rw*i ?ro? 1 ' 3 T®fK R's)« afe^ifa® spaf^ 'S arT?r to^tw aFs^iIa® to? c?ta ^a^ tom i 

a^l.'JsiM ^a? al^RRatr 5?a -oh ewafe? w? af®^rfa® tow ctoto ^waw TO 1 cro? 

aFs?ifa® a®ca? to?r to^t « airar tostr i 
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t®F7 3PTTCR 


^O'O 






(_CH 3> -CH 2 -CH 3 ) « «m^T (-C*Hi) 7J#s Wlt-B «rt5 *17 


■spotwFF >a^ fot*re £rf*rij te®tt c*r fttcst <$ spof'swT mhRsm ttctj, <?$ 

^Rwr^fBc® 47 tt Tpprfw f^rr^ c®n^ <flCT i TfR 4 ftsT* 5w«i teili^s 

tPO'lJt ^ 'Jj S5 f®C ( ll 7®i(.iJ 'stt'tft’-’Ifl-fll P(C c r*f7 r 757 ®ll(.< a I 



'5M*|($ 'SfCST 7NC7 : '3(C^T-*i77T SJ r9 f0t.®l[ii c<'ffe s f wts -nfoiool jfTJPRTSpT : 

— 0 _ > — NHi > — OH >— OCH,> — NHCOCH 3 > R— > — *OCOR> Ar~ > — XI 

»* *■ •• t> ^ J *■» •# 


(7) c*iB i ftgfrFM W: W7 1%ft7^otf!>57J 

w»ilWi C7&T S|R)^lPt« PT SP^fSOTtW tUSf fic.'l*1‘? '£J*’ e f ^®il 757 7157* ] C77*T —NO;, — CHO, 

-COOH, -COOR, -SOjH, -CN ^aj# i <4 Tg*T ^jC*Tt <457? 57 TT?!# 5T 5 #? 7®1577 715? 

77!?f<i "$?» C7fi> '3t‘>(7 CTtCTf '3|ft^ «f^S TtTFsJTt 77^1*27 7157 i$75M ^TTT laRTF 717T ^ W I <3f\57 THI'Si^ 
<P'£ i ? <4 fi<i^t*( 7T 131775577 jt '3(f7‘P ^TT^WT" >4 'SPT’SWt CT^T 1*1<.*1“1 < P Rts 7lc<P I 


Smq,4M : «j | $a? 1 57«(faH7 '7 < 25^ M?I®H TOI 575?? -NO; aJ”T ^57 I <£lfi> <47# fafSRFFlft 

aW | »(($yj|c7»4j«?*l(,^ ^7717 <p<k,*i CT&t *ifcu}l(.<i*<f«!*i T§77jJ ^ I 4 ><pr«!(.<( CTT^fTT? <4Piwt<p 

71? HNOj « ’ll? H 2 SO 4 



<47^157- 
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%o8 


*131 




(Tf&T ■SF’tQ^^Tf C<Wfe« <J®1*lt<l» ?C«1<P(J}lRpPl , P Slfatf’FT 

c^fBR ^*r ^faRf <?rj i <& 4»nw aMWff ^pRttfr ap*r i 


'3M*|j'$ HW TO : C5f5T 5j"Wt*H? C^fer WM >lQHW J5TPRT 3P>T- 


-NRj > - NO; > CN > SOjH > /CO > - COCHj > - COOH 


jL 


ftf«t ^3T *tT8 - $..^5 : 

i. ^ncslCTl&v RtifMd-H ^-w^r s^'-nsr c^f*f c*?h? 

'an!MiwlU<i> pRi^ra stfe^R RfaRTW^rt '5ff?i%r sppfsRr c&f? 

«. M3Rrm CT --^rgm ■*tk^ c^fe^r ^witniS^ sRar ?r qwmoilEfoli? ^tb o&r? 

8. cstSt 1^*w apn c«wf«H ^i®ror ^ ^ p-^tcitsi i $vrr Xw^diifofSw sif^r^ RISmiI c^fssR 5tw 

, a|jlWtC»lli>'V PJte’Bf CTOf : 

CHj 


C 6 H 4 {CH 3 ) 2 - 


(,) ^ CH3 

s V J 


( 2 ) 


ch 3 

& 

* ch 3 


CH 


(3) 


4 


1, 2- 1,3- 'Bl$l»i’<llR'lwif®H 


CftH4Br2 


<0 


Br 



CH 3 

l,4->bftniNft*lt<WfilH 

Br 

( 3 ) 


1, 2- al^tsIwkiiRri 
N0 2 


Br 

l,4-fcfcUICVIM«!f«H 


c 6 h 4 (N0 2 ) 2 


( 1 ) 



Q 


NO, 


c 6 h 3 ci 3 


(1) 


1,3- *ftHftd|IW»(|iBrt 
Cl 

C! 


95. 

*> ci 


( 2 ) 

‘ T "Br 

i,3-^3twrr?Rf^ 


( 2 ) 

no 2 

1, 4- 

CI Cl 

(2) W C1 (3) $£ 

Cl 





5 4T 5 

Cl 


* 3 Cl 


1,2,3- SftWHMWWFr l,2,4-ift(#lWIWHl«H 1,3, 5-fil*yMMiml«M 


Rw ** - : 

( 1 )C 7 H 16 , (2)C fl Hi8, (3) C*Hn, <4)C 6 H 10 , (5)C 4 H 10 O, (6)C 4 H 8 0, <7)0^0* 

( 8 ) CfrR, (OH) N0 2 , (9) C*H 4 (NO,) Cl, (10) QH, (CH 3 ) NO, 'SIMR* W 3 T?T ’SW ’R’W CWs 
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Ho<t 





of Substituents in benzene ring) 1 * 


c^tc*ft ?l '£j (,<5 “f wr £fw ^*N5%r oRiixi 

^ c^cstHji^^P^ wwnr ^ ^rtw i wsfr-*fmr 

^iwjt w$\ ^ *ffm T 5r^t^ ^ i wr ^nr^fr ^s w (E") 


*HfW * : CW (CfiHjOH) - OH sp&ft ftm 3t*14t£H C^rFET WfcSfMjm £ff«I YPttfftf ^ i£nt 


^<fr-w ■^rpra srej* ^ t ^ Wtir %w*fli i lfrl*i* £K*nr d%^*r<R -oh 


«£F^ ^fr « -s Trrar Pici*tCT?r spr ^<*1 sfiw ] 



^CpraSrt f^S^rPT c*tw sf*f ^ i sfsh i fw cqc^&a cs^Ni^r 3/^5s ^fst i 


v3 wt'sri*1Jl*l ’5TFT ^C*F t Wfl ^€?n?r 5t*°1^5(.^'a — OH C^iW C^rfeF ^TTT 



^3* I ■'tISmj'o! •jfe«p[5l iF*f ftpiw ?TC*r I 

C*fm TOT *m *TOrt#f *TT ff-WT sjffc TOT 

w ^r^r tjffr , gffr ’srog tot c*t *nRTjjl> c^f*r vEf^ 

i ®tir wf*f 'au^i ^jC?r ^rz?r *rnr i ^ ^raw oifc^ *Ri*n^f& ^iTsPi^im w*jry# 

($-) isftK c%^ ^Tsf*f^«iw sh^*? w*fR^ (5+) ^ i dftef? w 

Tf 0-<^M ^ ^T C^lw^ (OTD5? CQ ^Tfft \5t^V(? ^ ^5iw 

i ^ vwic#iwi t^nfw «aPnF t^riMfw ^ifw 
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: ft's!*) ' S 13T 


C?reR?m (Resonance) : *fl**t awaWIT ^ ^ ' 5 ^ 'Vm aitw* eie»15*il4 «$a atFFS ataT 

^jjt cirat ?wa ^T at l 4 SFt#a ^ aT amTFRT CSR3T *!?WI^aM? ana^FT cat* ^ 

<3aftatm aRa^gat amnlBa ♦ui+IB afca war am i ^apr aif^ ft® <tfe 
sjl^s ^ ttaa^wa a*aiT mataaf&a ate* i 4 afca aw*^ecaTa canwr 4m**rca & m at ^n?raw 

a< C4iwi aran ^?are arca m i ^a iawa afa 'n+fl! afca aiwa <£& atta fowl asar aa 4 ^ 

at mnrcaa aw actfa anatr c^arasaatr i 

caacar aj<$ at aaaaari* mmtaa aam ttaaSawiam ^R'dI^-r ^taut caaa^aaitOT^aa^Twaiaaal^t 
440^14 ^r m<j at mrntaa afca ^twr aa i mg ar mrntaa stfs a^r aaitcar acar aam Vi««3«a 
^aPfanca a alatca <j>y<^f5 aaarfam aia <piiiwta aaaa i OTcaT mg at mttR'm ifiw maa at>*aa s^*? aca 

S6f£^ C3'3TW' , 1 I __ , 

®Ptta?r e r * : fa*n%r at mjifttw (c 6 h s -nh 2 ) 4a — nh 2 wcstRiw 

atfSpanr ms^tstea aca ^a?, mE'ft-ajmr ^ at>ta 1 m astaoa fa#a ^wi>uaif<p(=f^ 

aftaasrf^r’iw— nh 2 


Qh, 


nh 2 


HC" 


CH 


CH 


HC^ ^CH 
H 


:hc 

»XJ II 

HC^s _^ CH 


HC 

II 

HC 


r 


nh 2 

A 


D 

qjlfifowfl gKWTt^ *lWf 


crx 

Sc./ A 

'CH^ HC CH^HC ^CH 

II f- — II I 

CH~ HC^ ^CH HC^ ^CH 

S S 



J ^t^Gg's *id*^apfo 



%araa*t ( qh 5 - ch 3 ) ^a -chT^^ sriaana 

4ft wm asn^ff « atm 'sMtiiwa ^.wafiwa ^ 1 4 anaw ta^a ^wpuJiRpPi^ asf^Tata 



Unfiled Notes Page 89 







t&Sf 4RT • 

C#rfspf TO _CHj -SF‘ t tf5 2tfeft%5 W?RT , srctff-*ntitT ##! 4R3 «IW I 4W3T -CH 3 

ijwfflfcr frw f fts 4PFt 45T#P# ^?r i et-^nrcat5Ht ^iSiy RwbHM ^TWJT TOT 5TRT l liWCT 

^ | 3h*i+IB*> gi? ^f?pa sfspt tcroSHw -ch 3 aw c<wf«H toit #%s[r*r ck*r prsr i 


-CHj ap*lfij tii^Iu ■nOMwlI) aW few <pw l 


#Wt? to^wh s #ito#t 35 # c#r, ch 3 ~,r - ch 2 --7 r 2 ch- c^twr 4q#r-TO# 4T 

4f44-4|4«l fig^st ^ <m 4W4 5TIW igr, ^apf ?f Cw*(,*m n-'ai^WSW C - H c-*? 5 #*' 

«r#5n5i?r tot '#«a»ii't #5 1 *a tosi*! o-^rpw cw? n-wm ttroarr certs®? ?iw 

to? q?pi? M'Srwwa 2Sw "spfiw c#*r ®n* to? 1 to#t-to# f#rm ?t farrow 

*tW ®ll<<'®f <w4w? C - H ?TO*t? 4 f#*T? (TOW afsPCT 5 oi^t’i-H I 


^TO=t 8 : *4t3.ditt<MteM (QH;-N0 2 t dl? -N0 2 4R*T N = O f#^T ft$ljpm ,j ra ’TTOT <tw^c'1c5\s «RW 
vtiw i no, swr c^csfRiH stst?? 5ii4.iwi <5«ic.si , s ^c.*i<n5i ^SPf to? i ^trh 5^^i< i f5« 
5F*Tt5pt®r?r arsrc? <=u*i< ?f? , ai«r5ji’7ra ^pt to? i f#s MoaHW afonm ^n^iwr ©^sira ©RSfr- 

^rrar 'ai4% I W ^C*1<W|H ^pr TO? I 4? TO? OTjT IpHTSpRSsR? C#*f ?tFP I 


to®t ?cp<“c3i , J 1 i?"i ?t?t <a ct5t *n^hD 3 ? i f^fhr ^.CT-ipuiiPppTP -no 2 aw 

csf5r ITOtTOTO ^1 9 fFRTO? 5JTW . 



|'^N ©mll^ TTPT ?WW : >4TOt ajIropPpr wHtWii an? aiMf aifojm f##n?s$ to# ctBt <a ?ji?t ^wtg 
l - - fta«t *(1©^ 4nr 1 1%f '5C#- ,p tn?rr api’f? (tts sw® , <aw5j otJt 

mig ^?r ^r #5nw i 'ai’iafww c#t aR 9 ^ cmssr «r*rpr® wSt ^r, ^r<r « *fiM ^rorj 

^?r "54 #sort i mjftw ^r-PTBtt ma ^fr-*irniT ^ c#?roi*r wiat 
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^ov : #frrr m 

? r $ZVil%*^ (Orientation in dUubstitutod benzene) : W^fer^ Tjfi* 

mm «fiwe®*n?R t^ntr* f%g5r ^ i wr t<wf&M <i*rar fftir 

<1*1 (,3 C^JW Sl*lw^ frwi^tsT I 

^ erf5*i f<mfiS{.<p ^Tl^lTH 1 ®FT TjfS 1 fsr?r*r sfpJSf^ i 

%*r-i : tfpf, (i) ijffr 5fferr^^ ^r-^inr oifr ^ n?r^ 

^itri ^nftm ^?R 

(ii) ijp csrBt ^?f c^rSt ^sr^h i $m i 

^W t (iii) ^?T ^fW*^ C^f6l "SRifR — WK 

tJlWCtfl i^RsfthT SH5R fe(f*f^ £j«l<K<F lf tfe lf n^ iRt va»o)*j S|f%^T^r Wfi> JK*ftT SP5TC 


^njh ^mtht ^ c^^?tt \ ^^3r 

fSf^W Sjpi^l^R' WC^ I ^R'T if 'gTC'T ijf& SK*R? f^f*Rs £I^R ^5f | 



wot? wr i fSIW s^r fac-iwtw ^i^3t i 



f^lTSi-^ : srfw. (i) Tjf& gPW? ^R^ff-*0 T?TT ^T l£RT ^T ^uht I 

(ii) ^^f§ ^P13f5 Csr&T fa£ff*Rs ^T ^^TT ^ftr” 9 ^ OT?? «n^iw 3fTW t 

w^r, (iii) ^ csrSr ^ ^it 30 ^ '^rrsfr-^riHT ^t< 

SfoR t^WlfWT i£3^ ^?T WT3FOT" ^ ^feWT 

'£F < T, ^ 5F^T ( *f . >lQji^\!>1 ‘$F^ t£R Pic.’i^R 1 Sf«R W^ll^tl I 

^ ; arNTR fe^ %*?f& R<j*iL<p ^nra fi^IU f^*r ^r^f (^r^irr ^5^1 1 

^ft¥ ^l5w I ^asR'f ^ £f®TC ^lw ^?T | 
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vm&i, 'flfjiwt^irflt^r sjMfts, ^omt^r, 

'aijM%^, 1%dH *$V5, 'Q ^mrf 




» OO | ^ITI^R^ (Alkanes) 


<q5f4^ 'S ^I^ISTC^R 5T?t ’IIS's ft<,4l®i <Pl«ft f*l<R<fi (.'^^'W i!^s <j'-h»f 'Sfsfps -3< ! < ) 

TO stf trontT (5) '“TOCHtl «FP*n?l volO-r-fi C<^ 3P*fgs ifTt^WT^T i HJPAC ’Pfcfet® 

^JFTCTOT 5W l 41^ n = I, 2, 3,4 i S*fT55*rWt : 

fiflSR (CH 4 ), (CH 3 -CHj), CSITC^ (CHj-CHrCHj) 1-4 lift I <a?[T 5TT*n?F*r5TM *t?KnfTOJ ( Paraffin > ^ntsr 

’iftftvs | parum TOf ^9 affinis TOf ^"l^ifS’ i ® I"? Paraffin 4jsf 5r]Jifg>fl C.4M i 




ftST ^.18 : , ST1=1 i’.*tw> 1^S {(ilM'T. 5f.vT*T. CSfrr®H, flSCS'i G C 9 1<,"0'( ) 

’ilW SRgfw : 

>, ’TOP 3 ^ ^feca l -P l ^ft C4C4 (5&tS5TCSR ^TTTOf W) : £TsTW Pt 5t Pd *fTf<f $*rf?fow 

^T'raiatm T5ISRT Sl^PP Ni 1 50° - 1 80°C iSSRr am*l<MSrp<l -spryf 

Hi *T>C*f 'SRl^CT^T Sf^o ^F5T 5^5 STTW I 


(^) '3RHlftsrMW: R-CH=CH ; - H 2 


Ki 




R - C Hi - CH 3 


®Wf : CH ? - CH = CH 2 (caiftpr) - H, 
(*t) ^JFPPl^T C«tW : R-C = CH+2H 2 


150°- 180°C 

Tso^WcH'-chi-ch,^) 


Ni 


: CH, - C = CH (C£rr^) + 2H 3 


150° - 180°C 
Ni 


R - CH 2 -CH, 


-> CHj - CHi - cilj (Cfl1C*R) 


<r 

/y 

I 


% 


t? 

«* 


1 50° - 1 80°C 

<JI*TI^vb (R-X) CttGP : «nl*14S|?*l MW sfPC'S'W fsif5 $*nC5 wmI*h.<p* 5(^5 TOR W I 

(^) ftwm arfaram s Zn « hci fcvifl wraroK ilS^iay wr witop^t i.si«ii3*w 

4ijl«1l<i»ii *fT'31TT 5TT i 

_ Zn . HCI , 

R-X (■'SH[»T4ste*l 351*fl$E) + 2[HJ, > R - H ('BRWW^) + HX. 

j. Zn HC! 

* CH, - 1 + 2[H] »■ CH 4 + HI. 

(*r) ®?>w fafarcfl sw : tvrrra aniw?^ pjm?® 3rr*rr?r e r^ GgrsrfSTs s mwsit® s cmferm MTf 

MT’t 4C3 5'3® ‘PUM Wf^TfTO HI I 

W tPIRT «¥ ^STRI 

2 R - X + 2 Na > R - R + 2 NaX, 2CH 3 -I + 2Na — — — > CH, - CH, + 2 Nal 

WT sT’f 

, ai)l <r i < pl5. s i ^C® 'E’tib®*! '3fiFRTO SJ^I ^ £|f3RfIW wsw/ps •nni»i^t'.ii ftlia*?it <!»ii 55 I 
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imwi : fwSts *far 


W Na Rl4M4 few *(Rl 5TW ftpTW ^C3 l ajl^srife « CTCT®lfil 'auh<Pl$«f 
3 j i nfob PfaRD stWfe wr^T'S tiraf»ratfir ?Ol*wfef <a fafdMl! sM^f tosi * 1 T i 'arrwr *a 

smacur ffewr (CH 4 ) mv wr m sir 1 ffewt? •Rrotf^W «mwi<w 

dOff^RT cTRars $ffsr fffim ^*rc*rr^r ^r 1 ffesn? wran 'sijmmh «wfw 

cvcjj ^ifw'i aijwww? fesf 3??r 1 ^ii'K^'Sc^ira ^dra ’jp '^FPife 

fsjjfef C«iw 'itf'ttl WftG CW f I 

^Ssr ftfaRTRT fe^trr «ft*f <0^ S N 2 t^faPST I $Wfe(Jl(<! '5fjTWSlt®T S N 2 ftfaRJirr ^«,-W*4 <pw stT I 

* Tfcsn »h *ww*$n wft'bltf $5w ftf3rcinf ^s*w^t jw. ^t? 

(i) CHj - 1, (ii) CHj - CH? - Br, (iii) (CH 3 K CH - C H 2 - 1, (iv) (CH 3 )jC Br 

«. « fccBH C*fW ! (*) frWHWH ftmw : *ff 7 'sullfoiftb « fa#M OTlW feiW 

%*<F q u MW ^l W (Zn/Hg) « 41?iiljlC<MfiK‘ fa'Slfd'A ^3t*T <SW$ <Pt<wRt*fg ^)I« 1 C.<P*< 

33T l 4C*R3Jt <W41d*l *PR5 (^c = o) W ftfafad (- CH 2 -) Sp ^ T3 U1 5 TC^ 

^C = O + 4[H1 Zd/H ^ -> - CH, - + H 2 0; Zn - Hg + 2HC1 -► ZnCt 2 + Hg + 2[H] 

HC1 


Zn/Hg 


HC1 


» R * CHj + H : Q; 


CH 3 - CHO + 4[H] 
0 


CHj-CHj+HjO 


Zn/Hg 


* R ~CH 2 - R + HjO; CH 3 - C -CHj + 4[H] 


Zn/Hg 


> CHj - CHi - CH, + H 2 0 


'li' 


R - CHO + 4[H] 

0 

R-C-R + 4[H] Ha Ha 

<4 fafuMliiS IjkiHOH RWMH (Clemmensen reduction) RQwl itw 1 _ 

■SfCT 4WM : CT3T4 ftt&R 4l1fe5 £j^lf5T5 ‘‘‘fTCif 5F*T «ftW 'otws C^OT HWRCW 
faStTiW fiRTTMT ^ I CW CH 3 - CH(OH) - CH ; - CO - CH 3 OTM^IaWHWT 

fern c^iw f^rai'T? ^ttw ^ h 2 o 4^* c = c -rvj i 

(<t) f^l4W f4'Btl< c l (Waif Kishner reduction) : feStOTJ ^11W sfi^affel (NH, - 

NH 2 ) ^lt (H 2 N - CO - NH - NH 2 ) ftftW ’ ! l5tW WIRKIT « CTl>l4>l^lcatH 

WT i T cufe ^l^lCStHC-t* OTfem (CHj - CHj - O - Na) 

180 °c '$T- , mnnr ^ 5 ® wct w 9 ^ ri5wji*pi^ ^ 1 

HjC. HjC^ 

J^C = O + HiN - NH 2 — .C = N-NH 2 + H 2 0 

h 3 c h 3 c 


H,C. 




C = N-NH, 


CH 3 - CH 2 - O - Na 


CH 3 -CH 2 -CH 3 


H 3 C' 180‘C 

dWI^IM ^13* “^Wl 5 ps*m ffesft^T ^ft I 

8. 'ilPtt.'Sfi (,<nlli«l I l e i*5‘ , t(.*? t-'il'sHt?*) ^^44IC' , I S'fl® 'sul*ic^*l ^ ! 


R - COONa + NaOH Ca ° > R - H + Na 2 COj; CH 3 - COONa + NaOH ^ > CH* + Na 2 C0 5 
^ ^ra% ^ 'auwwH i ^ wu ^ cotw 
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?5R IPIM* 




<t. 4 fares Na/K ^TU wfa jg^W *F4U*\ 

aril^FS ’gflkvtmts ^F53 '^JM^ 1 XG \ _ 


iSWI^ T s 2 CHj - COONa + 2H.O CH 3 - CK 3 + CQ 2 + 2NaQH + H : 

' ^“Y - 


-/ '— 


\mzm) 


(mms) 


4 ftpHl l It *JTFf *F"f3 TOT W CHj - COONa «± CH* - COO + Na* 


mum t 2 CHj - COO - 2e“ - CH 3 - CH 3 + 2CG Z 

» : 2Na* + 2c' * 2Na 

2Na + 2H z O = 2NaOH + H : 

^ ^ %*r^r ^ i 


R - MgX +■ H z O— > R - H - MgtOHiX 
^fT5^ : CHj - Mgl + H z O’ — > CR, + Mg(OH)I. 

QtRT^ R*H4 : W ^fTOT ^ffSffec®- SjMftlW nirwPutlws 

wic^hr wnts ^ i ^ 


*c 


R- X + Mg 


w fm 


4 R - MgX, 


At - X + Mg 




+ Ar - MgX 


^sfe mm « frcwi* i t$nu ^ ^ ^ ti ^¥ i^frr^ 

^Tf ^ I {ST*HT^ iJ^sf5 C^JR 1 ^ f^PRPP I iSOQJffCW^Pf 

iii vrShr 1912 i 

gj tl tfob C*W : ■3Hl^i$*1 3JM?^ §*4TC3Rr ^ifafare Wlfsf *JTJ tfllRkulw* 


MffflT ’^i) PK^ TOT I 

2R - X + 2Na — — -> 2NaX + R - R 

^ f^fT? 

2CHj - I + 2Na > 2Nal + CHj - CH* 

os 

2CH, - CH 2 - 1 + 2Na — * 2Nal + CH 3 - CH ; - C H ; - C H ; 

.a ^araig Bl^a ftQm i «<M iHIfb i j aifaram aiiwww? W wi {CH 4 ) w ^anro ^T i 

qj | «H4W^ I ’■pnWRM : ’tll^r ?5P» arpRI tW, =^pflfB ajfWW f^T ^ST "'ill ’am SOW ^ dWf6 

c e j g15®c<-fl mw ^ ^ornianr 5 - 1 mi my h 2 so 4 f%r <nn ^ 'Sift 
feg^ -snuftfra w *13117? t WMWcw am % atfs am toi fgg ftw ia*pl6 Www 

nvnffe ftuta ^ ^cai i aiifils 'ouht+ms ar? h : S 04 ifw Sail ■afJW af>r c^imsa 

ft^Rtr srr sfo? aim cafes , srrm ara m «iwc*h i aiwa c5*SftStaa HjSOj as 'arnstaa circuit 
afea^a a?ia *n i 

CH4 / CH, - CH, / CH, - CH 2 - CH, / CH, -( CH : -h CH, + H 2 SO, w -> (7?^ fafert SOS fe | 

3 ?a ?®a *q*m wot, af^sms 0.5 - 1.0 mL ar? h : so 4 fes 'sic® analiiH a^ar canrsa 1 ^aaraaim 

^RPt^a ) Tjft ^ j? ti i TTOr mm to' ^uMt^ i 
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*** : Whr ns 

f®* ?SF? CTOT, 2 mL *fT? H,S0 4 finr 41? *W 

•^')l(.<p CTR *C«| 1 ?fF 41^1? <Fe« afl^s ig| 

^ll^iw I 

CH 4 -hlwiSI < #vt : f?FW '85®lwn R1W f^faRTT ?TO fsr?RM 
^*13 ^t? \ ch 4 + 2 O 3 — » h - cho + h 2 o + 2 o 2 i tflwrar 
^RiTterr «f* ♦frosT ?m i ^ to rr c- e *nf^ 

^HS's *$<\\ 1 t£) ^5[C\i 2 “ 4 OTT 5 T 

^‘® K -' 3< (schryver's reagent) CTffl TO 1 £pJW faarRm ?TTOT 

3^1 ^ c^n^nfa *m tor to? i fomizm wife surfers 

fiWCTWBTWW^t^TP# fton, <R^ : wi^<riNT 

* WMui Win 1 2 ml «*t fifsit* *l*Wfe-< qTOklWMIllk dm 1 mL 5% (W/V) MFefCNU S*CT 5 
mL HC1 «m TO I 1 ' 161 a 3 




fiw < P'0 : 


►> (Alkenes) ^ 

^ «*** 

atSRT 5®PP TOT «R, TO*rfro tot , TOT?«r w OTT, CoH , n . 

‘fl’flPT. n -- 2, 3, 4 I TO*. n = 2, C 2 H 4 *T, CH 2 = CH 2 ($faf) 

“ = 3. c 3 h 6 *t, ch, - ch = ch 2 («nf»TC) i 


ftaf *.i* : (t%r, canf*Rf. 

R1WT«I^%: 

i. ^fc-ihuHt^t c?fp : $jihi^iw;to ?t gfTr ^4» r g ?T 

tot^stow hx 4i^*prram^rf^i^n*#R^'^5!ri 


X 





' <T5|*T ?T ?sfR>^ (TfnBT 


R CH ; -CH 2 -X + KOH 


w 


-> R CH = CH 2 + KX + H 2 0. 

^^CH 3 - CHC1 - CH, + KOH -^L CH 3 - CH = CH 2 + KC1 + H 2 0 

* TOT : WUIMIW* f?%* TO % * l« l frSfi l « 4)ft® (H ,SCU ?T 

♦Wa* .flPre (H 3 PO 4 ) aisRT WH^Riil (A1 2 0 3 ) 41? fcwi TOS^f ?n m« l »l ^ *Jrf?? 

^4 CL? ^iIoiRm ^ ( 

R - CH 2 - CH 2 OH + H 2 S0 4 — ^ > R ~ CH = CH 2 + (H 2 S0 4 + H 2 0) 

®*»R5H : CH 3 - CH 2 OH + H 2 S0 4 — ' ' ? ° C > CHj = CH 2 + (H,S0 4 + H 2 0) 

AJjOj 

CHj - CH ; OH - > CH 2 = CH 2 + H : 0 
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^Or*Rt : '8111*1 Wl4,t*W ?JW : 

*tt7 HiSOj 

ftfaRT s CHj - CH 2 - OH — ~ ■> CH 2 = CHj + H,0 

- OH aft*!? 0- < 1ir 5 iri1^^ <M5 aifJIUR (SffSJT (HWW W WRfS* 

gWdPifllV «||^jr| st^sr i <4|1t> 'SJ 1 ^ 'ItpK# ^15*1 4 P)lul«'i ^WPI^ ' s,<, ^i) 

stTSabic.sH ^mwB 1 <a rIruhIcsr 5Ptc*f 5 <gra ^f*R « asfjrs 

<E Ofl I 

+ 

CH 3 - CHj - OH + H 2 S0 4 ^ CHj - CH, - OH 3 + HS0 4 ' 

CHj - CHj - OHj s* CHj - CH 2 + H 2 0 

CHj - CHj + HS0 4 ‘ ^ CHj - CHj - o - SO; - OH 

H fcHj - CH 2 ^O - SOj - OH ^ CH 2 = CH 2 + H ; S0 4 

3J?C41&3H 'aiisM (Inorganic ester) TOT 3TJ 1 

sjfo i ai3$«n : w cttw ^pjc® *if?r c r® ^otht ^rsnr ^ 1 w *flw *i*i5 h 3 SC>4 

ot ct ^rar sjnr *nc* *rt 1 cttoi ^irts ?t«R ■'TTPt tot $' 4it®r «hmwIw« ■»n? h 3 so 4 

CTW iiR* ftsg^f *15 *RT fillip ^Jlsoo ^ 1 

O. ^ri^gr Ib 1 ^ l * ll ^ 5 ($& ■■ ?lfgfoo 'bfcj l +lftW fe?F ^ WTttTO ^*Pn&5 33 'aiiwfa 5? I 


8 . 


<t. 


X X 

I I 7 

R-CH -CHj ^— » R- CH = CH 2 + 2nX 3 

Cl Cl 

I I 7 

: CH 3 - CH - CHj gp - CHj - CH = CH 3 (OflPlH) + ZnCfe 

Sn>V6< ^umcVT : $tb^4 WHCTOW «P5RWW ^it^f'sC 1 ® FtC^t « tEt’fitliilRI 

' qjWCTO ^*35 gJSSFRT TO ^5? 'aii!*l£«W « 'SITOlTO ^jf§ 33 1 SiRsH-atsi*! : 

CHj - (CHj) s - CHj -> CHj(CH 2 ) 4 CH4 + CHj = CH - CH 2 - CH, 


C10H22 — > C 6 H| 4 + c 4 h 8 

miW^ l fr l jJ I Tftflff g m i gRT^Rsf^wr IwRftuawlu'il'-wH'* 

^RTt *atH»llTO ^,33 33 | ^tfOTT 3«n7TT i3'?Fl1W 'ttw I ®Ul 0 1®R l! 1 RihlRd'b^ 

ct *mr$s thw 4iiwic«j't ^ **ttw w ^ g*i^ii«*ic^wj 

^oa i ^ *1^3 «nw T5W fiffeRmi gfl» RIMfe’ ^ I : 

2- gronW?PHr (ch 3 - chcci) - ch 2 - ch 3 ) z*i ^#r qp iR*r w i 1 3 ^ 

®g?T *RWT3pB^ ^SaftWR ^VTfl t 7®ilTt 2-CjPlwifi»o>«.*^ 

fe^Q I l l ^ l W I WWNH ^3RIR t^B5- 1 -^T at ^ I 


Cl 

I 

CH3-CH-CH,-CH 3 


gn*iwfcitai 

KOH 


- HC1 


12 3 4 

CHj = CH - CH 2 - CH 3 

l-^i 

12 3 4 

CH 3 -CH = CH-CH 3 
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$.i8 5>V?F : f^ST 53f 

C5*F vsjj|*(fiwfB 5rf55> ^rf^nw 315 ^T fc51<K e ltf SFT FINEST* (Saytzeff) 45# ^3T (55 i 

“^iWFft'T fe^dhW l W l WWH RQHIIII $55^ 5)S515 WFFT 51WT 

^sff^ '^1%TEnr e r r 2-<3fim ft®tBwn fe*to*i!WK3T<F‘F 

faiuMiui f^ft-i-^T $«wra f5®>-2-f5 S555 55 i 555^ l5®M-t5 45 f5®>-2- 

^3T stfcsflPp® WKf^ar 1 4 rqfjj**!# *i|j*(.«T5 ! f5f3F5f TO ’ifaf&'S i 



■TOT 5WC5 : E2 5T*pfl5*f fit^RTM 5T5IE5 FJFlf%5 SfS'S 5RTT5 555 45*11555 TOT^ $Vlsf 

355 «nw 1 w §5*13 x<ct>Ri idw 5*5155 arfasift® tfrora 55 '$55 

ftffiFfflC* 51$C®RF 5155155 WaRIT W 55 45* ^taRTRr 5# 5^1555 5*5 5*5T5» 'aijl»iR>^ 3*5 ?fsF ^*53 

55 X5C5 i& RQhjIW 5TOJR f5fsRCT 5*TT 55 1 $5*13 fcUWfiFW 4 “T^ F35tft 'iRwp '«i}1«lf<F 'S 5TOTF 

'wjMRm -q“il 55 i 


Br 

KOH,C 2 H 5 OH 

CH, - CH, - CH - CH, — ► CH, - CH = CH - CH, + CH, - CH, - CH = CH 2 


*5T5 


(a) . 


fb) 


(a) 51$CSBF «liWfo5 45* (b) 5TOIR W#( i 4C5*C31 '35T ®55F f%CTH a 4IM155 5T 15®>-2 -$TOIs 5T95T 515 i 
WliWl^T 5JM^5S5 C’FBT 555 (555 (CH,), COK' 5T, (C,H S ), CO~K‘ 515315 55t5 55555 5155155 

f5fo5T 3T5T5T 515 I 
Br 

I 

CH 3 - CH- - CH - CH, 


— — - — ■* CH, - CHj - CH = CH; + CH, - CH = CH - CH, 

(CHj),COK (551^515) {C5f c T§'*5F) 


FjMfwHt "l*i!'s«M‘t : 

>. CSlfsN (Br 2 ) 5j5*T v l2Wl : '®5» r (3Tf55I5 (MU I t$P FI^Ws 5C5 2% 555 s$^5 ^51 55 I 

C3lfsnF5 4 553# ®lTeTC& 5t5lf5 TOfa 55 I 4lMfa>W<l 5TW <3lfti015 *T1F 555 fsKR^T 3# ylfvit**5 
®IWCb 5^ F1W F1OT 55. ^5 (F# 'oui®iI<i>*h i 
CCL, 


R - CH = CH, + Br;- 


-* R - CH Br - CH,Bi 

ecu 


totWM i CH 2 = CH, (t^F) + Br — CH;Br - CH,Br (1.2- 


1 ^ 


5C*T 5T5C5 s ^lJFf$55ft® 5f5 a-5t^5 555T^jTO' H-®’®lf5' s 5TC5 ^5C5 CC’U ^‘S’ Br, 35W5 

TOT5*f 5 l H)5 5C55I5 ( 


C55T5 «ftW : ^Flft5 2% 5I5SJ PTIWlJ (KMn0 4 ) TOTC5 C^ef5 5< ^ 555 i %S*T « ^ 4 

C5Uf5 5i4s! 555 ^HFlf^55 if 4 5' i f?F 5515 ,ff ff5 e t'5‘ 55 l 

2KMn0 4 + 2KOH > 2K 2 M!i0 4 + H ; 0 + [O] 

OH OH 

I I 

R — CH — CH, 


R— CH = CH 2 + H 2 0+[0] 


KMnO, 


KOH 


CH 2 = CH, + H,0 + [0)- 


KMnO. 


KOH 


> CH 2 OH - CH,OH (?W*r- 1 . 2-^fT®rF) 


4 *1<iWl 5^ ?®5 C5tC55 ^PF'y^st? ‘ , «l's i <pl5l T l?l^t*l fe5C5 5f5fF5 i 


5f5 ?S5 CTfPT 4*F C*F 4P5 

am, - cho ^C5 

4 SiTSF ( 5)5 KMnO,, ^I5T 
5^0*? Wfi* *«l 5T^ l 4WOT 
?®5 c*it5f& i a5=^ ft snrore 
C5N1& KMnOj 45 W6f5 

5^5^5iC55R?Pl 


rA, 5C55MC5 : 

^^1 f555F 5T §155F 5<5 455(& 55^ 55WJ 45* 5151 C5fT55 5151 5TOT, «55 5T5T555IW 45T ft5T5 

C51555FI OTF(i)CHj-CO-CHj (CSTFIFF) I {ii)CH,sN (?C55 ?8?5 C5M FT l 
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fts?51PTRR 




H 


0 — H " 


• 0 

O-H ' 

CHj — C — H 

1 

-h 2 o 

11 

• CH 5 — C — H 

1 

ch 3 — c — ch 3 


Cwftc*K) 

[ 

L OH 

L OH J 



WiirilW : 45t ^5 *T«W , IC& 4CT5? (rtsfow (- OH) sf”f 5TC5 *TT i - OH 

'swi)iw<) ^mch 35 t ^ifH - oh sfCTfT c^r? ■h«~Hs(. < p' «W«m 

to i 4 5153 ^rw *nft?r ^*w#4 55 45i srgt# «wi5 «#d3fc> w «nwfe5t®, 

f%C&T*T 5f <t>(4T^Pi<p Spit'S ’’ifiwRfw 55 l S^lvr-HsH : 

O 

- ~ H . ?° . CH; — C — CH3 

CifMT^TB (Tpft rfK) 

^ - oh ^ < =r?rf)' ctM - oh ^ift <tW 

O-H O 

I HjO II 

CHj — C — OH — -££» CHj — C — OH 

5*trc*ilW dfas (tift rtM) 

OH 

Rs»tf!> -OH ^ '«?lSl CTH 

<9 <f>f?W £5R CTlTOT 'SPT°^'$1? <l31<*l C55T5 ♦iftH'T 3 F*l*f ^3t5 CV C3I ^itHT KMn0 4 S?C*f tpFT (CH 2 » CHj) 
5PRT - 1, 2- ®t5isr TSVfsf 5CTS (CH a CH) CTOf 'ai'fllPl-* 4pfl5 ?t, (^W5 

'Sft'afii*? 4 Prs) ^“IjJ 55 I 

KMn0 4 


CH 2 = CH 2 + 2(OH)- 


KOH 


CH=CH + 4[OHJ- 


KMn0 4 


KOH 


ch 2 -oh 

2CH 2 — OH (5p*R -1,2- 

COOH 


CH(0H) 2 

1:h(OH) 2 


“ 4[H] 


A 


OOH 


ffw TSl^sfifT 



pKW 5*5 - 5.5<? : 

faS5-2-'SK 45*f5$5-l-'3W£^ «j'5S»tI5 *fiT> H 2 SO„ ^5W!W 170°C 'ttPWMIll I 


» | (Alkynes) 



f»t5®r w otw 45 # ’srw 5^- 

5#* 1455R <wilH 9ITCT 45^ wr 5t<3)1C'SH WT 
'SmeRsM 515T *1^ 5TFP. ■etC'f'IW 5W I 

'»ijh«p%»i'9 ’TKBFf 7Rf^5 C„H 2o - 2 . 45TC5, n = 2, 3, 4 R'ajlPr I 
w, n = 2, C 2 H 2 5T, CH a CH (t^) 

n = 3, C 3 H 4 % CHj - C a CH (MPtfrO 

i. fePTHW ®lt chit's 5F® : 

^5 l ?T95f £tf3RTlfi> ^til 9frc<f I 

>5f 4J!C*T : '5f#5 55£*t KOH 45 5TOT 1%PW 'Jsl^Wl^'b ftlafS 5*^5 1 »j«Hc<p 

2T5W iwlVl 5Jt«Tt^5 t 

X X 

R-— CH— CH 2 + KOH(alc) — > R - CH = CHX Wit®) + KX + H 2 0 


ffeff ^,.><1 : 'aij|«l«l»l?.C*l9 , 5l3f5Bl s T fi® 

555W 4t& 'aui«t*ltW 
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?mnR j fcifa *iar 

*?r sift ? ^33 f%m?3 *jhi5(.wfl ^tcst tmtferm wstIte enryr ^ S^riw twr 33 1 

R - CH = CHX + NaNH, » R - C = CH + NaX + NH, 

Br Br Br 

„ i 1 ®T«r 

®^*r : R _ CH — CH, 4- KOH, A : , > R - CH = CH + KBr + H,0 


Br 


S. 


CH, - CH = CH + NaNH, > CH, - C m CH (0*fT*nt3) + NaBr + NH, 

ST® : ^ft3jmr?TO3 3TW mrmtsiTssfm «pP5<p *t5pt fsrlaps' ss^g 

<p«w 3Tfl3<l>!?3 S3 1 

x 

R— CH 2 — CH + 2KOH„, rV -^L 
X 


R-Cs CH + 2 KC1 + 2H,0 


Br 


* CH, - CH ; - CH + 2 KGH, a i c( 


O 


Br 


-> CH, - C = CH + 2 KBr + 2H,0 
C£R3ft3 


r <p <11.^1 S3 1 


■ HC s CH + NaOH 


O. CTlffeaW sps : 

R-C* CNa + HjO > R-C = CH + NaOH 

$*ftS3*f : CH = C'Na (C3tf®3T3 ^ufafSel l gvb ) + H 2 0- 
CH, — C = CNa + H,0 * R - C = CH + NaOH 

«rnwSw3 "wwsn * 

S. Pi'i'slH (I) 3fccff3 533 3fw : ( 1 ) 'l!?Oal; jpR33 3£S7 q|H<»l33 

3713 B(«l-ir 3>3I3 Pl<|elD 3I3T 3Ffa mSSCrni33 3Jit 373 31773* I 

B ~ C = CH + [Ag(NH,i;]NO, ■> R - C ^ CAgi + NH 4 NO, + NH, 

3ffl33#fi%g 

ifl I*tlia*iiifi> oititiipt®*,- 1 srjjtcft i 

CH = CH + 2| Ag(NH,),]NO, -> AgC = CAg + 2NH.NO, + 2NH, 

s. stt mjl5ft3 Smi3 (I) tgHfob 533 3fHFT : 3mT3 (I) <3337^5 g3CT3 3737 m .ll3<P l t 3 3TT3 

smm 3531m mm3 3m sFfa ms*wc33 ijfS sts 3rcm i 

R - C S CH + [Cu(NHj) 2 ]C'l -> R - C 3 CCu^, + NH 4 C1 + NH, 

<£ PlQHJlD® I 43 (TO SR3I3F7 

CH = CH + 2[Cu(NH,)j]Cl -> CuC = CCu + 2NH 4 CI + 2NH, 




3P7 3T3C3 : *t3tm33F!3 faluSHil fifes' 3m33l$3-l 3t ?3t?3 33*f7f 2J3*f3 3RJt3® 43T NaOH 37 KOH 

- - ^3 3iw<mml3l^3R3 3iim3 ,; r?snt3(CH3CH), mft (h,0) ' 373 ^ 75 ^ 4 ^ 43 * oh-, ch^c - 

W?m 3% 5 * 3 vis * 1 rn 5*3 4fas CH s CH. 5 *^ ’tot OH" *3 3iw fifajm m3 ifsm# HjO « 

Srlw CH = C ^3^3^37 1 i) 3BICT, CH a CH 3T NaOH 3T KOH $$ 3R3 f33 H ll «j | 3f l 

ffe«t ^3 S'S'S 37® - S.S’b : 

i. 3 ftgu-2-^nt^ 43 3W7 ^ 3^37 ^53 3f^T 3# ^< 33 S C33 1 

S. ^3 (CH, = CH 2 ) ® (CH = CH) 3JI3 ^3 3CTT #feR3 31^37 Ml3 H <HH ? 

«■ tW3 (CH, - CH,), ^3 (CH : = CH 2 ) ® ^37^3 (CH = CH) S3 m WOT S«H3 3 3313 133 3?W? 
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» q ^.8 t rjHr® (Alkyl halides) 




cstc^ ta^sf&snar *f?r>iT5 555 !^ qi4i rot C5 <.4N c3t*f ■'’rfsur *jf5 

\5i^5 'srnsppi^r 5W i 45 ’twtw 3 nw« R -x 

" [H Lc n H 2n + ,X *MW, n-1,2,3 $^Ttf5l n=l 5W- 


C n Hj B 


+ 2 J 


+ [X] 


ch 3 -x — ► 


E > CHj-Cl (C#l«lftw*0 
► CHj-Br («IWl(*iW*0 
► CHj - [ (^TWICSTftcsR) 



y «E=F : 400 °C '®m4T5 5TUV 5ftT « S RtlOTk'SM 4l*,t« <3FTh(.<PW5 ^tw 

5JIMIM5M f4E*f5 5SC5 Cl 2 'S Br 2 45 f4f3F515 511=1 1 R® "55 I 

400°C 400°C 

CIL + C1 2 — > HCI + CHi - Cl; CH, + Br 2 > HBr + CHj-Br 

1 Fc sf5|w FeSfSW 

d af3Rim 55 1 >al wa(.4» ^ (?rg5rT ^ 1 

'StJl*tWW4 5TC5 RjtOTl<. | 8r(.*H f4f3F5T5 3F5 F 2 > Cl 2 > Br 2 > I 2 - 

| at WC4W-fl 1^3RlBraF5 : $141*1*1 ife '^IWW > OTWStfif 'soi'iwi > 'suMC-W I 

5. : 5WT5T 5>mtSJT5 MMSrW 515^5(1?® 45 5JFTlt® 4*C5 

HBr 45 51W 4JMl4>W5 I^SRfBT '«ljl 4 l<PlR s i RllllR* sfrs 455T5t5 I 


->R-CH 3 ~CH 2 -X 


r-ch = ch 2 + hx 

(CjHsCO)jO 

R-CH = CH 2 + HX ►R-CHX-CH, 

: CH 3 - CH = CH 2 + HBr * CH 3 - CHBr - CH 3 

CH 3 - CH = CH 2 + HBr ► CH 3 - CH 2 - CH 2 Br (<3TC5T GSTTC*^) 

3 * (C 6 H s C0) 2 0 

To 4 RQhiI HF. HCI, HI 45 CTO «tC5T®tT 55 5T I 

«. 'SU l «Hfr» l 3 »l C«IW s ZnCl 2 5T 51? H 2 S0 4 45 5TJMWI5W5 51W RlRUSk^ 5JMT?C®5 

f?f3F5T5 a|lM^I^»r Rjl«il3® ®R5rf 55 I 
R - OH + H X ?=* R - X + HjO 

15515 5#^ ^55151^5 5f5I Pwkt<p H 2 S0 4 , ZnCl 2 5J5515 ^51 5E5 5TC/P I 

1 5RGj ZnCl-> 

t R-CH 2 -OH + HCl ->R-CH 2 -C1 + H,0 

f 4 ftfaRTO 5Rt^ZnC! 2 ^5 4l5®%TC5 5TO5SC5 5OT 4J MWIWRI C- OW fww **hv\ l 


£ 

i 

& 
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53T 


: HCI H* + cr 

H 

HCI 

R - CH 2 - OH + ZnCl; R - CH 2 - O f - ZnClf > R-CH/ + ZnCI/+H 2 0 




ZnClf > ZnCI 2 + Cl" ; R - CH 2 + CT ► R - CH 2 - Cl 

5RBj ZnCK 5515 5TE5r I 



CHj - 0H(7) + y Br(aq) > CH, -Br(7) + H : 0</) 


5T? H:S0 4 


w 

IBM 


CH, - 011(7) + Hl(aq) (57%) — ► CH, - 1(7) + H 2 0 (/) 

350°C ^T-TO3T¥ 2F5TW Al.O, 45 f5C5 'SOl*lWt^! « 5I?QSK5H 5JW?® 51*5 5I55T 




^nwwi^Rf 5TC5 5f3c&ic®H sjmi?cm f5fen aff^?r»R f?fe?r i ctt^s <mc4i^jiiJriw< 

3F5 3° > 2° > 1°. ; sm*T7/J5T^l<l 5fo5sT<I 3RTa tfFF? 5C5 I 3° > 2° > 1° 4 5T5T3F5 'Siapnfl 

PiSljpefrft* f5fsRjr 5 TW i*j 55 t 

WI515 H - X 53R55 C&US 55R fast** *1%5 4*T, 

H - I > H - Br > H — Cl > H — F 1 4®r*j R)tt®llt®H 4faR*5 ->iIi)»«>o(<i 3ST HI > HBr > HCI > HF I 
411*1 C<mM4 5TOT <fl>S5 <gsi*nt®. OTint® <3 faf^FTO 4Tt*W$si 5JMT3® aJCS 55-r TO =n I ^=1 

sfrs^ cpq^ra^ (cr) yiwi?c.®«J (Br ) s <n 35 $ ’*15 555 ^3 ^ 5i *tfe*t#t 

ft®§swft*T -OH C<p Stfapfan® *?ra 5T i 

^5 afro HCI, HBr 5T HI 4T!5TC<S!5CT? 5TW faflRTT ^ 'aitM«Mi«l 5JWI?* ^ a-rs^sr 

CSJlS* (H + ) 5!t*J 501 R - OH/ ^ I f^t5 W R - OH/ 55® H,0 

455(1^5 55 45? R + a 5TWf5s IP cr, Br“ 5T r 4fa>55C* ^ TOT ’4(T*14f$«1 5)1*11?® *6* 5SC5 I 
4£*R3T 'SVIjJ H ; 0 '5| , t 55? a 1*35 faS[jp\s!<pfao r<?<Pi <5 <r- 5W f^faRTTCl C5tCT ■»1»i < **l 5TJ5 *5 i 
R-OH + NaX ► OTOTTftfa*rT5£u *T i R-OH + HI *>R-1 + H : 0 

8. 4 <1514 'SUI^R.W 5TOT PX, <3 PX, 45 f5f3F515 All'll?® ®5‘ ! ig' 55 i 


«f*f 


^5T*f 


3R - OH(7) + PX»(7) » 3R X(7) + H ? PO,(7); R - 0H(7) + PX 5 (s) > R - X + POX., + HX. 



CHi - CH 2 - OH + PCIj(s) > CH, - CH, - Cl(7) + POCI, + HCI 

«C5. 1° « 2° 'SHHWW.«1 C«CT CsPT51?® 2f^s ^5t5 3 TSRJ S0C1 3 5)5515 5!51 55 i 

5555- fafahTIK 555 SO; a HCI flfPTAW ’ST’i5Tf5® 51T5T 5T5 ( 


R - OH + S0C1 2 R-Cl + S0 ;(g) + HCl(g). 
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£$ra aaRH 


ailMC+IRWa mOT HBr(aq) ® Hl(aq) 4a fifamtfl oijl'i<p|^i Omit® *8 <aijl*wltn 'stlwMt® 

2(^a aRTT 417 i 

H 2 S0 4 % 

R - CH 2 - OH + HBr(48%) > R-CH 2 -Br + H 2 0 

R - CHj - OH + HI (57%) > R-CH 2 -I + H 2 0 

hi 44 cjfos h 2 so 4 <wriwh siciiish ■w? ar aT ara^la ^ar« aa i 

apprefen armrt® at qiinwa a aem wm wi fas®a catneent caaa, ch 3 f, 

CHj-CI, CH 3 Br, CH 3 - CH 2 - F, C‘H 3 - CH 2 - Cl a 5 ^ ®T*mii4m '1jl3]7 l Sw'oo 4C7T Sjlcnlcsw 6t144> 

( Ci* n*f8) asn^naram ®an i *ma^f %E5®4 ipir RitcnlCSH 4*^4 i to <?>1«fofaR3 *itil 

3J I W 1 WH 3fl''S4>Wna "fSalCSa !F4 : 'aiinil'bl'S® > <aMt# > QFUtt® I 

wfia R1 > RBr > RCI > RF I 


s 11 ?vb 

CHp 

C 11301 

CH 3 CI 

CH 3 F 

^m a c 

42.4 

3.6 

-24.2 

-78.4 


445$ 3JIWI0Sr*t ’laat'ja W3T ^IJt*PPI^T 'jSRW mHfaa 1 «a •gfan ‘‘TRT I 


jaurnmtnajimt® 

CH 3 -C1 

CHi-CHi-Cl 

CHj-CH 2 -CH : - ci 

CH -CH 2 ~CH 2 - CH : - Cl 

ppm® c c 

-24.2 

12.5 

47 

78.5 


> 1 1 H4 4 wi 'ail'll ®a ^fam mw area w)h^i<i samm «fia4n "k.^ ’snajT am i 

«pc«i Rf’O'HCSa wk*+s *ic5 i 


qiWa-itfl 3JW I 3& 5R aspfc faf*Tt ^*WT 'ST^RS nfilF4 | '*11 ajMlt® ^jlwItBM 

tfgTn'^ asi^a <i <]>i i <ja ^snam ’nfaa* atar^ 1 wr r - x aT c - x w caw Mia wa 3a 

44 ° C®* _ X*“ aa . ^j i WR'S rR 4^447 arfitas 1a$144J 44Fgn 'an^w^'a* ’’Rmr'ja 4TC4 

^aa^axajrnTt^^naatxitffetif’reaa i 

can fog ^tsfa tym i ?.® caro Hg 2 F 2 , AsF 3 , sbF 3 , AgF 4a mw 'amn-ntn oaait® (R - ci) 4a 
fafsRfla 'oum^ivi ypisi?® aa i 
2 R - Cl + Hg 2 F 2 >2 R - F + Hg^ 

C4TO : 2 CH 3 -CH : - CI + H&F; > 2 CH 3 - CH 2 - F + Hg 2 CI 2 

CH 3 - Cl + AgF » CHj - F + AgCl 

4 1 <Qi»4ii 1 T>cas anfa^iac^a ma caiaf^r RQjmI (Swans Reaction) ant aa i 

<t. 4JI«I«H RR>lil lafiHtl arat (By Halogen exchange reaction) : mean TO CTO1 am TOP# ■auM<Plt«1 

ajHit® 41® amr am nr . caro- ■aiiwcnwii ntea top# o#ero fafamm o'tctt «ijwc<m asat 
amar i aaaa aumwcaa arV-iic&^a afe gpifacaa ^ 'artafsm ^raca hf <3 c i caaa- 

CH4 + 2F 2 ► 4 HF + C 

4 <p^«Tca '5ijwc4>wii to aaprf*) ■siicuifiwm ^f3Rrm ^rpa^Pitn ^Tca!®i?® a*« ^at am m i <p!sH 
ianca lfea Stilt]) 4^» 'SiRrem 'suma an , jat «tn5 1 4na ctoi ajicmc^R talroa 
'ja^ aatfnft ^fa^r nh*i a>ca i 

4) 1 0141^ espial® (R - ci) at miw<P i $ n omit® (R - Br) cn csfrntcma at taamcn 5ftf® onferm 
ai i cn i ® i tc®a to amen opimt® ar omit® naar^f ^tcat®it® naaT5 aiar aea 

aimaqtn ^ncai®it® asca i 
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■s i fa's! *i 5® 


R - CH, - Cl + Na! R - CH, - I + NaCl 

ST55: 

R - CH 2 - Br + Nal R - CH 2 - i + NaBr 

: CH, - CH : ~ Cl + Nal cg fH ^ H > CH, - CH 2 - ! + NaCl 

CH, - CH, - Br * Nal CH, - CH, - I + NaBr 

Nal C3T’il(.ik»i $Sn<5 ^*15 NaCl 5T, NaBr GSIT^ftPItPT ^5 =5 l i§5njf NaCl 5T NaBr 

stnsfa® 55 45? 4^555? fn^ra wns 5i5t nfajm nr? ^int w 55 i 4 ftfeuRJw %*iwMJt 35 
ffen (Finkcl Stein Reaction I n^TT 55 i 




fttel! 5»M $®5 - R.AR : 

i. °<)l o i^l$ 0 i £3151$®' ■2fq , 'S •MC.'S 'Q HBr(aq) 45 f*il4**il<i ■ , i»ia H,SO, >35 stLShfai 4 SI'S 

isiu?inbfc\b fiRg^^ac® fl HI(aq) <45 RfoilW 545 H,SO, 45 3fc5r®5 555T ( 3 PS? 

-lltM NaCl, NbBt 4 Nai 45 f4f3F5T5 'SfTPffl^T SJ'J'S 5RTt 515 *tt '3 |)I«im>i^i«is 51W 

HCI, HBr >3 HI 45 RRhII? 'SJFT+tSn iJ1*T1?* 55T 5T5- <?P5? 


1-S- 5C55WE5 : S N 1 RldMIN CTO 45# #ffii8 5Jl*T[1joM Rfsif 4JM4>[$n £F'T®C 5 fl5 RfiiRRr 3F5 3° > 2° > 

Ju3J r I Swi^rmn : (CH,), CX > (CH,): CHX > CH, - CH 2 - X 

3° 54CK5 C5PrnfaR55 7 Pr5n54T5St 4>!p(l<W|L!|tW 3° 45 CTO 55C5C5 «ffw 55 I 

I5*l3l«iw 4415 PilflS 5ntPTFC^*T 5551^(5 WM RR>f( i? t TOWT5 S N 2 Rfi-uls ®faF5315 33*5 1 ” > 2° > 3° I 

®5R5T75M : CH, - CH, - X > (CH S ),CHX > (CH,),CX 1 
5l5m®TC5 3 0 -5JMlt® S N 1 f5faRT 45? 1° yMlt® S N 2 RQhIM C5M5 ’4 *(>1*15 4C5 1 2° -3)M&b S N 1 5W5T S N 2 
WPll*n I 5 QRJI 5 £4*1*15 '5U>m e t 5*5C$ 5155 I 4lt» 4c.il ®Ol*Wft*l 5JT5T?® 45? RpSUFJnFl^fflRT 2|^>R>u ^®|5 i 

'4jmt$«T ^MI^Clb5 *Hre^5n t #T£E5 qf# 5?h55 nT^TCTI 41^41?^ Cl M l 'S ^(.4 *RTW5H 555T 555 5TC4 I 

nf^TH?- S : 


’tfHPf : 45^ ’ifNTCOT ?®5 5?5T #155 45 5t5T 2-4 C*F1#T <f>PG<r> £®T®f 55«t 5T 5^5 5uPT 555 C5T5 
5SJ5 5*5 i 5T®s*15 2-3 C45 t5t <\gNO, 555 £515 5*5 I 
: AgX 45 Mntr'ff 51^5 5(5SCW5 
^f§ 55 l 4 5t5gra*t5 1TC5T *tfB NR,OH 555 
C5T5 5*£5 ^5SC5F*f *1^C55F5 <ph i 
«T*f 

R - X + NaOH(aq) » R - OH NaX 

NaX + AgNO, -» AgXJ. + NaNO, 

(^ftltff5C*f35tSfrv5) 

Pill'S : ?Bl5 555T '31)1=1 <M?=1 5J(«i1?vl» | 

: 5S|##r 5JJ11%5 *lfn : 

^5(5 5^5T Pitfl ®k,® 5T5W AgCN WT^t 55^5 ^5® 5?5 l 
: , 3|||ei«P|?=1 4|l?t>tl , ®5TT 54^^®= <p|Pf=1 '3|)lf*l*1 55 I 

Wt 

R - X + AgCN > R - NC + Ag X. 

Pl*il<® : ?lSf5 4)l=i*nl3«i ^ji»h5k» i 



5C5 5WC5 : *l?tW4l4iH4 t5f®5 *tl4<P>)^< GPR 
4)Wi4IW, 4#ns 

C5l55^5 ftf ftj pStn mfarps S5%f 5tna 4 W<pi?'=i 


Sjmfte mine® 5B5% i nfns 4jW4i?n 5jim?i5ntnt nwwr 
C5f*TI4Tf)|4 5TP? 45? 4155 5|lll<i»fl 515 2.05 -2.J5D1 
wr w^t mtiQs ^ ^ feaTDSH 
"srwrw ^ *noT ip ftfe ^cto^h 

nfew w » 
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►► I (Aryl halide) 


C-wfen 5G® «J!C 4 1K'SH^\4. eiTTOT 'elCHilW 'aillsR'1 5jl=lR's TOT I CTO, cjplwtlc^ifef* 

(C 6 H 5 CI), «1«iw4w (QH;Bf) I 




WRTI^r TOW^CTO *pm Ar - X ; Ar M (C S H S ) 

frot^r tc 6 H, - y, y mwiwi to i 

SII'S' «HlPl (Methods of preparation) : 

>. TOP# q l W l fftMlH imr : SJ'&MCTO (A1CI 3 , FeBr, $®3#) 

^rf^fro® 80°c ^T’Tsnann ci 2 trtot Br 2 <i<5T3 tot witoTto#® fro oa> TOaft*r to*#® 
top# ^jic«itl*w"iw«i wnw wrh^t caroR® e wr?T$®r grot® *tmr tot i ■aww) 

TOpsr'R'lft TOTO^-Tl^tf fa<f>l<T4> (Electrophile) 3[EB5 Cl + ^<TOT Br + '*1T WfWTCTf#" DC® #N i 

Cl 2 + AlClj -> Cl* + A1C1 4 “ H Cl 

Ar-H + Cr^ Ar-Cl + H" A, „, FeCl 3 X 

Br + + FeBr 4 ' O + 2 rot" © 


Br 2 + FeBr 3 


+ HCI 


cujCiyHci 


At - NjCT" 


-* Ar-Cl + N; 


Ar - H + Br + -> Ar - Br + H + CJIMIMlfitH 

® frorw f 2 ; r»TOt i 2 (traps' *rro) i 

'snncBtiPBiin ®ram Waiien tot • 

®RJlCetllTOPI TO Cu 2 Cl 2 ^Tt Cu 2 Br 2 « 

TOJsfe TOwT ^froro £<#f®w ioo°c ®mt®m 
^g« TOW tsurai^er <3>T<r?® « OP#® *ftTOT 
TON OTTO, CTOfTO *raiceilPl5|il GMdR'bW 


100"C 

Cu 2 Br ; /HBr 


100°C 

K1 


Ar - Br + Nj 


Ar-l + N; 


Cu 2 Cl 2 /HCl 'SfTOT Cu 2 Br 2 /HBr TO ^5*3 TOW GFlCTOTOfipT TOW cstc*tlwtt'3i't TO l & faf®TO3F 

TOw-TOM fafifl'U! < jc°i i 

c<HfaiTO 'adcmcfei ww® aft® tow tot *i?i!cstifHti|i] ^row ki tot stort "tot 

> . 

TOW TO l 

$fWtRCM *1^T « »t*f : TORT?®T %JTMRW3 C<Wl«H TO® C sp 2 TO5TO «I1W l TOT 

KSRI C «1TO1# TOR®fw p-TOff?5lW?r ‘‘Ttfif® ’a#aFH*f TOT TO# foc' , ll<Ph Rat'S Jt RtTO8l*T TOT ^f& 
TO | 4JIWIC6H "'ITOIJ C-wlsH TOTO TOitf'f? ’flW ^ TOTOT ^jlwlc'fsfi RsW Rc'i^'t'il^l 

p TO^fSW WWf'BtH bC>TO QsWI<W<?lR®tJs ^ TOf^TCTO ’TOf f*lW TOfiPTt^® n 'atMlW «tsl<lT>l«l t'sfil TO?T ( 4 

TOfjsH tott croiro toto toI^ 

TOWl^FT ^TTOT^WItoT 5IC*T t 4W 
TOf& RW4t3H « TOWTWCTO # tCTOgsT 
5H®i© ofTOrjw <£&$ TOWt^r « 

^TTO^T CTOTOTO ^1% TOT M Jt 

toct tot * f^Ri torR'T to*tiRcto c-x 

TOF# g*r TO I MMhHjlW« 

crofro 





tM : TORIl^T ^)1 ®iRc«h '5l^rf*t® TOft^RT ft® 
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?ro? = firSlrr nsf 


'STRP^f TO l WT?HT TOWItTO S <n,<n fcown f'lC'P R^c. 0 ! <nt5«^(.<p IvlTO i (SW r.<j«ifo«i '52* TO! 

^nww«; toto'J? to-to ‘sr’ftt^fr toSk-m to*t c - x tow Sw?^ to? ^ ’src* i 

^Jl«l«?5=l TOTO TOftc?> ifWTdfif* TO? C - X W CTOTOl C<fi*1lf?fi>? TO? *? I TO* T, 'Sifrait»r 

C - X W CTOf if? i 'ST? 4 TOTO?? TOTfTt^ $J[=T , $'fe '3lil*14>i?«1 ^Ml'TO'b? TO? STTOS CTOJR^ 
3f'i>'?l'TO faQa»sl '.n<i »Tf ia^l? X C?> CTOf^?? OJJ* CTO? 1 OH. -OR, — CN smf stfV^ITOr ?»? : <p(i»i s 

?mraft* ftfarcrr s ^jiwtcih '■rarotw -oh tow m\ arf^m : (SftctotoIstow wife??? 

^iftSTTOti^? TO?T 150 TOfST? « 350°C *WMH f?3Fm TOW SJTO? Wife?!? WWI*l*fc tef? 

c?nfon? cto^pstSto? 1 ^ hct tot tow <wto nf'sm to i ^tf^rfeirorw <a *rafora (^r« °psfo> 
<jpimR?ifa«i c?w w«<«i ?sf? tot to i 


<OV Cl + 2NaOH (TOft?) 
' * ' 1 


350°C 

lso^pff 


©- ONa + NaCI + H,0, (o)-ONa + HCI— (5)“ OH + NaCl 


TOWRTO -1TOTJW - iNHj TOT : fo©£fW «T3f!tW>? Sbb 3fW!I -S SbbblW 

' 5T1W m*\ TO? ’smftf'R ^ e . 9 ffJ TO? i 


Cl 

nh 2 

rii _ 200°C 


2 UQJ + 2 NH 3 + CU 7 O ► 

' ®tbb|H 

2 COJ +Cu 2 C1 2 + H 2 0 

_ -* 

'ajlfnlSiH 


i. CTOflBM TO3F ^W?®TOPff StfoyTTO RRHIt : TOTOteT TOWlt^ TOTOTgTOff; atfe^TTO f?f3RTT CTO TO! 

TOtwrc®^ <ttot$ TO^fr <s to?t frofro* ^«to totw TO?fr s to?t-wj? *ftroT to i $w?t to, 
TOW10SH TOaTpI^CTO ’srfro ■®fe s TOTSTTOT? TO?CT TO? TOTOW ?3F CTO?* fog&f TOTO§W? f^fa? TO? i 
TO°1 SjPoslTO ftfWfli'J t>WM ■® i JT’f 7 ! ’TT? I TO? 'Ot)t?R*1 TOTO^TE TOTWTfBTWFT, h|^(J}TO, 

^TTOTOWTO « &>C'b«'l-3FTTO> ^TOTO-lTOWTO f?rfsTO jM? TO? I CTOH, 
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ftfaRTt (Wurtz-Fittig reaction) : W t^T S^T MlfiflUm «llMft*l *JMI*b « 

fef*rc?t filing c<Hfen 


(&)— fx+2Na + xl-R ■ 

(q)— R + 2NaX 


«iJ!«14iH*l C<HfsW 


cjt pi Muffin ~s fixii^ei (ai^Rt'S's fepw fejptei wh^i i 


(oy~ : Br + 2Na + Br- CH, 

— (Q)— CHj + 2NaBr 

' r U 

TfaJ?*r 



V3)lici<q»|?ffl (,<)»< l«t»< iS ftfswr wsi<it,<p<] s TW*[ 5 rW ST?er-f«pfi>*f faiJMn *iM ’ifdfF® l 

fefefl* (DDT) : 4, 4-'b^W i lWI'b|?r^HI^ 
jQ$«Nt4l?tVM7^ fefeft l df& 

^ 4 ^ •tfer# •$1 i^i*m> %?tr 'mr 

SMfflil'Sl *l|'© ‘PC.4fS?*1 I 
«HSfa : *ttl> H : SQ< 4? ^iftffvsoi 
tffiwit<*ife*l *3 QFRIMC^ S'ijS <1*4 W 'Tlf^T 
^f’'WI4 4 f fcfeft ^.*1^ ?1) i 

<l)^|fl : fils&Io 13^5^ -|fef# “S C<l(*f *5)'^'® 5C$T I *tr^f3F3T? <Pl<lC < f 

>fl5 4J4^RT *Stf*r* I 

q nWCWM jj l ^ l CHOBM CTH : CVfPTT 'SijMC4W<l ^tajftSH ’ROTJ fe® JtJIMIC’SM ’13^ W 

2jf®3lf*Rf ^C?r Ol OTtn ’STC® , am 5 Tm^ Sl?^IWICSH CTH ^ 3*n 4 tRIWRr CTfeJOTliT TOff 

Cqfefl^TT ^“TT Jai^CiMMlIVCaRT <IT QPTM^r (CHClj), SfcUlWlfesR 4T OTOIWtf (CHBr 3 ) « 
5 !5®i | (,< j|(,^lfi( txR ^T «ilMit«.|W (OHIO i <fl OTt^f fto^fSw i3^C5 '5JTOTf*F^ 4“TI 53T I 
RltOTWif ftfaRTT : C*PFT ftspT CTft*BT *T2w <M$IWI1C® fefrferf?^ (CH 3 - CO - ) d«T SfTPP 

m?! -sixR^f teww w ^ $jk*ii&sh (optfe. cufer <3 

^ l emfeH ) few? 5JTW f^foin 4R3 ^j i c^ l ^ OTR (gffCWT^, aiWTtFtf <3 «(traiN>Wtf ^ wrf^ ^fe®? 
®TW 4W, r 'STC4' 3)!(,®li«ptf ftfilRT <*1l 3TT i CT^T, 

R - CO - CHj + 4Na0H + 3X 2 -> CHX 3 + R - COONa + 3NaX + 3H 2 0 

(.W4 feftCTt ^tSlfen^ (CHj — CO — ) ^TWS 9jlc*il<e4 ftfeRir afefW 

l Ctpf^ '*JiMC<>l«.*1 a-4l^a(fl CHj - CH(OH)- ^®T4S H ?t C ^4SIT , 2? ’RWT ^ <TOr 3?TT 

■stiff's CHj - CO - ^«i«p •hkPi'® ctH 'IJR <W “SWif ?j|[,'il<( , 4 ROmiI sfe^sf 4>4I i 
tsfFW (CHj - CH(OH) - H). CSW-:- 1 ^ (CHj - CH(OH) - CH 3 ), H ^ C ‘»l^n«pr *1W CH 3 - 

CH(OH) - ^T?t (CHj - CO - H), CSfTWn^ (CHj - CO - CHj) «ff% H '-IT C 

«mr<j3 5jwt CHj - co - \*w ^irr ^jwrrtrt 1 f^fsRrr o'Sw i 

OIW!^ f^iRrra <3R*WI$ t 14‘l5) Sii^n*i : 


(i) 


OH 


CHj — CH 


OH 

1 

H H *RfeI? 5ITW CHj - CH - ^ ^ I 


t«TW 
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1 

» 

1 

OH; 

1 

1 

(••) |CH 3 - 

1 • 
- ch; 


aaTIW : %§fa*t3F 


OH 

CH, *ISSfIip atW CHj - CH -'SF'T ^ RC«J« t 


csim-aa 
o 


o 


(iii) ICH, - C4H 'flMea H *fiPH^r atW CHj - C -«£P*T^ W? 

t ^ 

*.____ -1 

©a HIM 


O 

(iv) ;CH 3 — C 4- CH 3 <mPJ?T aiPT CHj - C -&*1 ¥& t 

CSTMlwh 

[ o‘i o 

i il iy— V II 

(v) ;CH 3 — C -H(0) Wfi&M 4*ltH -MIW CH 3 - C -«W *Ull* I 
'auilad>1C*KHW 


M 


■SIW UNPT : CHj - COOH, CH, - COC1. CH, - CONH ; , CH , - CHi - CO - CH,, CH, - CH, - CH, - OH. 
CH, - COO - CO - CH,, CH t - CH : - CH(OH) - CH, - CH,, CH, - CH, - CO - CsH, sfsfo CTlPRI W m&Frf 
firfarai 3 «r a?r i wt <$ c^Mwmr 'at^ licBiftnten (CH, - CO - ) siWicbh a«RT naui^ 

3nw ^ i 'ai'WT 'sr < jc® ch, - ch(oh> - f^w m tjiwwtf fal&gm ^tsm mm -mar i 


>3^6t WI tana 3PTT aiiirH^WHW (CHj - CO - CH 2 - COOCHj - CH 3 ) fswfta fot6T 

5paf& (CH ; - CO - ) a#* aaapja aTW «TW 3H$« ^ ^TC^pSp’Sf fafejT sMa <J>« HT I « 

CH, - CO - SFT'RT HIOT ^ (- CH ; -} apcna naaFJ ?a apT ^TC3a 

t-m&v wieatfea am sjfegif’ns ^a iflat facSr catn (ch 3 - co - ci> - coo - ch : . - ch,) n&a 

aPR i M*CPH ma W ©taiT focij' il^l? art*] aa i)at CHj - COO 'flat CHj - CHj - CO - O - 

CHij ■'ifcii aea i ©ta^ earn ©afV* ch, - co - spa - chi 2 ©«a spat ^fsrcsn aaapja atea 
aen ^ spa ijfSa t*i-i(TS* vcrncfei^ f^ism am wnn^ iafema ^tnsren aea at i 
djicawsf : nftmmiea ©maa ^na csnafiap, %fat mS*ia 3 aifa am ca© sfg« ^ca «im> ally's <mc*i$ 
<3Prcara>f ©aa^ aa i 
Ca(OCl )C1 + HjO -> Ca(OH) 2 + Cl, 

CHj - CH 2 OH - Cl 2 -> CHj - CHO + 2HC1 
CH, - CHO + 3C1 2 ^ CClj - CHO + 3HC1 
2CCI, - CHO + Ca(OII) 2 2CHl !j + (H - C OO) 2 Ca 

QPTOiniPtf 

'5R(^c<pir.«i catena cwi «wr aten ^naa, Whr area aiar arf^raa ^at ^t[a area w am 

^B-laesaa aeG ajrpna^f fafaim *“nif ^a i fast^ia aT aoMfe?f^5®a c^ca c*ra ateaa marea 
stfapanr^ ^ai 

'fl‘p?'stc< aneatfea saaeas taiaa ^aar ettratpaa »aa aeai cam ^ca %a §tea afa>a cawra (NaOH) saa 
cam am aa i feaaeas S^aaca atrf^ea aifHreaa ©aa afaea aram ©g« ama© aipfa fall narfafa© 

?a i 
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5sr <spii*r 

CHj - CH : OH + l 2 CHj - CHO + 2HI (TO3 f^H) 

CH 3 - CHO + 3I 2 -> CI 3 - CHO + 3HI (EtfeTT^) 

CI3 - CHO + NaOH -> CHIj + H - COONa (^15 fejW) 

5HI + 5NaOH -> 5NaI + 5H : 0 

5PW ftf aH Tt : CHj - CH 2 OH +• 4I ; + 6NaOH > CHI; + H - COONa + 5Nal " 5H : 0 


55G 



Tfpr 3tTO : ftfaRTHT TOH3T OFlMWlf TO TO RT I Wl QPlfTH (F) *Gmi CSfa I 

gp% ’TO S^TO 31W M$5T. TO CfcJSHife TO 1 F. TO CJHE3-CTH TO 55.3! 1 

gFT ETOC^a ’SfiTf^T ^(fhTO TOOTT UPiwtWf.^ ’•Hi'®**®! TO 53 l 

*f5H 'S (*P*ltR*l ’ a ITlf5 7r (C$H< - NH*) 4)3 3TC3 ^313 

NH-, NC 


( 6 * 


CHClj + 3KOH 


70 °C 




+ 3KC1 - 3H'0 


<p|R<n 'ailfiM 

^iPNr ^ 3r®T 33 fsr^ra*T TOT 'TO 1 

>» | WFTt^m (Alcohols) 


' 333T 1 I3 3TC3 H 'FWJ 3T ^OTCSICTfltV RlsmioR* 1 '5*^1 


ftroi3 H -333PJ tfttft l faH W* (- OH) TOT flfwilPiT TOT C3 C3N 53 TOV TOTO TO 

to *nw 1 


I 

R— C— H 


Ar — C — H 


(H) - r_c-OH («HWWI5»T) 


+ (- OH) 

-JUL 


Ar— C— OH C^JTITOTO) 


] +eOH) ' 1 

\TO C3t CT3jM=r fiTTOT TO* QH1 3SO^-TO 



ye 

or 

X 


» 


s 

0 


fSJU.Ri : I s "5 3° WJI*1(TO»! 

TO1TO «l^% (General methods of preparation) : 

1TO3 3fflf*IW 'aigwr TOT TOT3 B FsTE3 2R^s 3>3T TO 1 

j. ^rront*l « RjHilWI ft(S53 4jl«1l?W TO3 CTTOT (NaOH) 3T 

35^ 35m (koh) to 333 firfror ^s® 3 to m w w>iw to ®to5 i 


TOT 

R - X + NaOH(aq ) — ^ R - OH 




NaX; CHi - CH : - Br + NaOH » CHj - CH : OH + NaBr 


Unfiled Notes Page 108 


iwliM : ft®!* 93! 

«HM<N'?9 9ll91«i.C®4 'arts f9?*f9OT9 3F9 R - 1 > R - Br > R - Cl. 

9fMi?®c4 4>1^J4 ^99T <>f>o*f> 9tjp*r uw «»Ti« 599 ^hotiw <mc«i 

'SIJHWIW SWSIll 

<§>- CH 2 X + NaOH(aq) <§>— CH 3 - OH +NaX 

<§)— CH,X + KOH(aq) ©K CH 2 - OH + KX 


|»Ajj TJtR 9NC* : 5HC-»4 gf ffe g $99 ft&SK S|ff® f9^9 TOI 'SMR* 2tff®9 3195*9 C*C9 Slfe^WT ftfefl! 

LaU . W1«fl 99 I CW : $9lW CdWHW* (W (NaOH) ^991 9$T9 (KOH) >39 39999 

*W9hrpt frumfrygqir i 


■®T*< 

CH, - CHj - Br + NaOH(aq) —*■ CH, - CH, - OH + NaBr 


CHj -CH 2 - Br+ KOH(aq) 




CH, - CH, - OH - KBr 


lscvcji stfeTp’R (<&•<! 1 mufti C90TC9 1 

^t’TO’TC’* fllHlR* 9T STTH S)^fe! gRW9 C’PJS , 9®PH3'ef faQwiIiJ 2JT9RT 9# 1 W99. ISWiS sw 'auhi(.i'l5%!l 

OTST(NaOH) 31)1*1 r*H^1U 9$!* (KOH) 95 9TTC $99*J 59 I 

«lt*wr.«H5*l 

CHj - CH; - Br + KOH( ale} - 


•®T9 


-* CHj - CHj -*■ KBr + H;0 


>81119 5 * 15*1 

*SF^5TC9. CH, - CH, - Cl + KOH(alc) ^ -> CH, = CHj + KC1 + H : 0 

larroi 'suwwis.^la 9T9PT 9r*i9 wi ^99199 f?fe?rf aftftj *tra 1 

<<P®1C99 HSIS] ftl39t9 : >a 3 ^19T^ *f9>9 C^TST 91 *f9J* 9i>T599 §99 *15(9159 $3® *959 '0|J1®1C.®IW $99sf 99 I 
'®T9 


R - COOR' + KOH 


R - COOK + R' - OH ('5Ut*U*l9*f) 

ism 


C99*T, CH, - COO - CH, - CH, + KOH — > CH, - COOK + CH, - CH ; - OH <S*m) 
appfot^rar ftfejj ipBft 595* ^TFfWT^sT $^919599 4 9®i1® 39^ 49>ft» 9T9I99 9*if® i 

«. f9Wl* LiAlHL, >fl9 ^RK9J > ^59151*1 s#fa C9H CW- 'atlFifosiR* (-CHO). fo&W (>C=0). 

i)f9® (-COOH). 4P5T9 (-COOR), 5JM1$® (-CQX) >afa® ^Jft9ltSgit® (RC0) 2 0 -9®fo 
C9K (2lf9595 LiAlH, >49 $9T9 £j959 C919 9*59 fasrifo® ^9T 99 I WT >=(ji»K.<PR»i $99^ 99 l 'flC’fWl 
W LiAlH i!9 ^919 £979 C9T9 ^9 ajlirtllW ?T*Tff ^9T 99 I 


LiAlH, 

R - CHO + 2[H] > R - CHjOH; 


LiAlH, 

R 2 CO + 2[H] ► R.CHOH 


LiAlH, LiAlH, 

R - COOH + 4[H] > R - CHjOH + H : 0; R - COOR + 2[H] ► R - CH 2 OH 


LiAlH, 

R - COX + 4fHl — » R - CHjOH + HX; 


LiAlH, 

(R - C0) 2 0 + 6fHl > 2R - CH;OH 


f99 l 4C»4 ' 9 1 9 1 19] : Ismi^ f99ST3T^9 t9T9 59799 91W f»l9HJW (H - CHO) >59 faWul* 

9919^ W16*T C9t9 §993 99 l >fl C9t9C^ 9T9TC9 ®Tl^ %59*f 9S9W alf?9lf9 9T 

1° 9HMC449*! 91®9T 9T9 


O 

It 


H-C-H + R - MgX f - 


OMgX OH 

l H,0* 1 

■+ H-C-H — — > H-C-H 9T. R - CH 2 - OH + MgX(OH ) 

1 ®T9 , H a|jWi-W9*| 

K K 
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^rwnsT 4 ? «-ii',*niTi 5»®n ^ • c ' ^wtsrf? wdi*K>R?*T ^r 2 

'aw*K<M$*l ♦rr-GTIT to 1 


o 

II 


R-C-H + R - MgX~ 


OMgX 
-» R t -H 
R 


H,0 

j 

TT*f 


OH 

R-C-H -MgXlOH) 
R 


2° 

qjnfo*l&M <#TO5 foo&r?TOTO TOTOff? wrTO*rc*T *t 3° anmt^i ***>3 ^r 
O OMgX 

R C R + R 


MgX 


■+R ' R 

R 


H,0 


TOf 


OH 

R-C-R - MgX (OH) 


R 

V 'SjWWM 


• HH TOW : 1TO1TO (Orignard Reagent) : 9f TOfD^TTO (Mg) H$* *nW *W, Wrf « 

jyjl^ ^ rdW sTwtv? TOff wfr ftforoftw to?cTOtotoi^ 

IFl^ftTO ^IMl?UUI'!WpitlH m wTtPHffi l 


umuj faw. ^n?r 


R * X + Mg 

c£t*PT 5 

rX X^R* +X - 

Mg(12> = Is’ 2s J 2p 6 3s : 

Mg(12) >Mg-' + 2e 

R’ + 2e * R 

Mg-’' +X" * Mg X 

R ->- Mg’X — * R - MgX A. R Mg° \ 

CH, - I + Mg ~ S '^ + CH, - Mg I 

«re> 3»l? 


R Me - > (X - Cl. Br. It 



1905 ’TIW »MlPl Q’Hl^ 

$ 

(Victor Grignard) ^T^TOST *3 

TO? swar ?R3F ^ 1?%3 fisj? 

ww ^esaro d? TOW TO3RT 

w]| ' 

Cf f^t*T i Q v hf£ 

1912 C^W 




9 foisi IsiTOf 1 ^ 


9W fWSi 

C^-CI-Mg— 2 - > 


<, „Hi - Mg - Cl 

■ gwiW) 


'wng fro 

R _ M gX TO?T M - MgX £®? TO? (TOW ■ailftwwi TO qj’IIM S’M^ FWW TO TO l 

g TOTOTO STga? gw fa<Ei<i<p 'atiitwmul J TO Piumi i 

R - MgX * iH^O > RH + Mg(OH)X 

R - MgX * R - OH ■¥ RH + Mg(OR >\ 

j\ ^tit ?*rra ^ ^ 1 

e. lift ^wiro *rcf% t ?s% m h 2 so< 4<r *wt 75- - so- c ^tokto to* 

wrot toot TOsrfro to i *vi3 cTO15w 1 40°c ^t-ixito *ns ftcffTO toot 

g l lMfeW ’TSPT^'TO ■qsm'.'PK'T $TO3 TO ' CTO? 


80-1 ■ 

i) CH : = CH, + H : S0 4flT? — ^ -» CHj - CH, 

1 40° C 


OSO,H 


CH, - CH, OSO,H + H : Q — * CH, - CH : OH (««tPW) + H 2 S0 4 
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44b- 


tottr : to 


ii) R CH = CHi + HjSO^ 
I40°t 


SO''’ 


R-CH - CH 3 
OSOjH 


R-CH-CH,+ H : 0- 
OSOjH 


-^R-CH(0H)-CH 3 + H,S0 4 


12 


ffc*t 'S-54 31« - 4.4* • 

caifro 43 *nft *rc«iw TOfat® an® ^ww i ^ 2 a -'*ui fr iw i i 53 ^W'S 2 -Swrtn osnfro *w <nfa 3 row* 
TOfa 3jwwi4»i1& 3°-'3 iji*iww 4s c^? 


ftirSRTOW : 

: #1<CH4 f3*TCT ^»'Q7^TT ^l?(3ir.'6HV|f5i >1R C3K TO® i ^faS C®T3 C4C® fas^f® 5738 

2Tfa ,p CT ^J^5r?r C.4IHI SITOfe <3? 4 33133 'I't.CBWVlirjvS ®rfi>3 8f®f®3 ?S?3 <^t«T07?TCT i)»W?3 3?3 
33733 Ji'fliSfitsr ®n7^ i ®>73 .at®® 33133 di3»f|$sr 47 ^ 

<3133 firfSRTT 3SRT 1 SJCSJtPlT) f^f3RJT tifSfg i faj 

®Jt3 <: f tap5T 3**t*T 3>C3, i! '.'v3(.<P (oxidate), fa^ 

vfHsusw f<a[«5 c f xf5r?r. 'aitnot^ (reductase) 3L3 1 5 (3 [3 

fag JWSrlSK ■ait!jfa.33 e t <lil3 «i]?33£® Utl^WT (hydrolwe) 

37?T l W^i, WT4OTW, '=Pnt^f 

Swi^ cf 1 zW'9t!?73<l firepy c®173t vf^j^r 3| I $ ®l3t*r 

iHSTi^wt'P Zat3 2|®14<t 33T 53 | 

t3> : 3®TC® 4® sRsf? ^$3 C5[p 4ST® (fungus) ad’lts friiawin 

uj < pc>pi*? 1 t.*iNI*i i 3®T anf^ia 3T 9 !'9 <3? 

3345 3*73 c^cet to® i ®373T$ 43 tri osft3 Sfiswy 3 Ust 3f?i33 3rg;, *nfr a <il7> csrc® tom 3^14 
3TO® ■‘■m3 3y I t£3?3 c®TC3 5r3?.TO (zymase), (invertase). »i«uSa (maltase) 3*(lftf fa®^ 

*)<K.*H<J TO® I 

20 - 3o°c 'ST’manr aw.frd *r*j ®t#?r 5313 ctot ®3i3f. fag®?=f3 st3J 53®, c*Hnp? 4^3 «w i 
473 43 CTO 34*f ^5(3. fas <HSJ3 5?7^ra 'ST’rsfTSin? CW3T 3® *3 I r.M^ra C9W 5 

4 ,# )fa3c ,, i ^ i^ ra ? fas^ ?T ?t Zi*m* fasnfsr® ^ ?5rm a 3!faw -nffat® ^3 ■ 



20 - 30°C' 

CJ3„0, — 2CH, - CH>OH + 2CO, 

St!?C5J* Jas«Rt3 

53*7 CSIW COj TO «P3*r 5 s ® (3%3 tSTTCT 3W 373 43 53^ W3 I 

3tW3 3t CFFHtWf (Fermentation) : C5JR3T fajD#t3 il<PCOl?l 2fT% 3T <333 C«R3t 

S3ft(faU5 3^3 3°^ ^5^ ?®r3 C%33 3J<J©CT 345353 333 TO*^ ^g®3 2^3 3^5 3f3*35 

<RIRr 3L3L«R?P ’ISifa^ 5 41 wnR'paH 4C3 1 

$«WW(3faf „ 

+ C 6 H 2 z0 6 + C^H ijOj 

JfCTSW 

«ti?c i i'St 

ChHhQ, ■ > 2CHi - CH 2 O H + 2COi 


C 12 H 22 O 11 + HjO ^ ^ 
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*tmm fismr fofgmr i p h vnm ^ 

i ^ sjfiamm #tro c^mornTRS 5 PrtSft , #s' ^T^sff 4*im 4mm smr 4mi ftt-w 4Prsr sm*! cw 

^tHm l Pmm [(NH 4 )}P0 4 }: AliimlPTflW il^daC. (MH 4 NO 3 ); ^TWI^tHTST tjPlste®, (NH 4 CI) ^llfa 

* 

OT 5 ! ^Jf 3TT I 

t^^mffi^^^cawiCTST, «..!»»«) c«fW*i^ wir^^^f^t^iPt'5 
gsgjg sfrcr gptrfr 4 ?% «ift bUbf.r, a«i"W ^rc® im (mMimnT 4mr 1 imwiFimm ?nmi aim 40% 

'a i c^M i fSte *r^?tT «itc4 1 <a * 14*414 smr 10% ^caw 44i 30 % stw®! « ijfttl* vUh 1 
ivw i mK.*m 4 t:*it sjc 5 fs?% jp nfSr cum 45 m 10 % *r#rg g^w *ift*ra ^4T 44 t 544^ 25 - 30° t? r. ®mian4 
C?W JtTsrpRJ H 2 SO 4 CTT*T 45S4 34^44 pH 4H 4 - 5 44 TO PmfaT® 444 41414} ’iftmT'f (NH 4 ) 2 S0 4 « 
<NH 4 ) 3 P0 4 OTn 4*41 431 i 41 34W 4 4WJ f*> C4T4 4*41 44 444 2 - 3 f*m C4W W«3fT 44 l ?jCT>4 t*mwl*i 
c«w $«i6 i 4flfe -Jim 4msnt4 ■•rafaT ^ fa*m 4f&m « ,*pSiw 4smr i 444«f *in 

5TTSRJ '3114 44* 2(4514 4MSt!?4 JpPTS! « tftSlMM 41414 4fi>m 44PRT 4R4 l 
3-l»MtLJfir 

Wm : CuHaOn + HiO , ,.. > QH 12 O h + CsH l2 0 6 

■ g^g 

®t?rxref 

C fi H i; O s » 2CH 3 - CH.OH + 2CO, 

41 ®fw aim 8 - 10% t4m*T 44544 ’fmr 4m l <3414 (Wash) 4 CT i 41 w? §443 

4RTT 44 i GRsf5^Fl4w P* i lfilCl54 4C4T 95 .6% CH 3 - CH 2 OH ^ 4.4% H 2 0 4TC^ I 

4i artajmm aim 90% ftPr 4 mm famm 1 arf® 1 00 kg 4 i cso^tppt c«tw atm 40 f®n>m 

w$\ ^mr 1 

■-'-’ >r<. Hff Em 

p'vjfsUS^ 4WI Wlftrt 4454 4mr 44 l I^(.m 

1 1 74 % wfem , 1 8 . 5 % a 7 , 5 % nrft 4wf& f=if®fa 

ftm 4 R 64 . 9 °c 1 44 ar*m <, ri%® 4tim 44 ^ 

44 1 

4 1 67.6% C44bM 44^ 32.4% ?vrm 68.2°C W^Wm f^ftTT 
Isrfft f’Kfcm mw 4?ra w4(*h 44 1 

« 1 c*m *rrfw 78.3 °c wiv i am l^sw ‘ s tr«3iT 4m 1 4®tc4 airs 99 . 5 % I 454 44 1 

^> 1 ^^ 144 (Absolute Alcohol I : 99.9% fl«« 'aiJWWIWW ^ '4TM54t44 W 44 1 

f^tfgg c 4 ^ fmrew ^ 1 1 * 1 ^ 4 1 4*1 w 78.3 °c ®T‘ p mwm ^oftc 4144 aim 99 . 5 % 44 1 -a 

< SllWC<' l 4C li 1 3 1 4WI 4>1»lpl (CaO) C4T4 ^4 '»lt«il»t (.*1 ^Siolt-fl 44 44* *144^5 ^pmm 78.3 °C ^H*(Wils 
•»{l1smTC4 *144*1 44 W fmSNr ^WWC41W *fT«4T 4m i Rfat| H's44f 413114 «l)l 0 lC < Pk*l ^.’iln.'i, 
gm4 femm 4i44m 44T 44 1 fefimm crom a? <rm4m 4Circ4 1 

tVpJWiB® (Methylated spirit) ; WfUSvl?® pHf<iij(.<p ’ilt-M <p«I 4 4RJ ^4 4141 ft4PW 

fstf^rar 0 T'S 4 r 44 1 ftw fsTfer 5 * 4i tmimsr oiRwcB® 4 »tt 44 1 am femmra® 
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wr : fwffa *far 


(denatured alcohol) « m 35? «ftF? I ftsfm f%*J C^dtl^N 
S'H'sti'o *W*WT, s|q|<,33 < 1|\ic r i 2ft® ^T'SWTf^T (caloutchoucine). faRf'S*! 

(C 5 H 5 N) Sl'»f'® f??T® ftf'ktl'S iuRwuJ* f*’ B tf?ij ftef? ?s?T ?? 1 

(AiftwtW f-HRU ?®f? wr ?? 1 
(i) CT%«TCB® HfilTJ : *P5?!?T 95 «m C?3#RFT$® 

■nlcM S «Tf ftf"!5? 4 3?5?? f~ 1 'i!Vu i^sf? 3 ? 1 

(«) fotutw ^imt fM# : *rsw 90 <.<!■}> ITJ^!?:Js MiraJ? ^rrrar 9 

«M f*WH*T >8 1 oj't fifH r .*( 4] *f?W? c»if*k s ltL>'is P-dRa t^sR 

^ 1 ffear 3.38 : CTftwtPe 

’t? ?SW« PHlsiot<p f?f«s f*W, <|Pfc*RT <p|o«t 93?? 5T?? r fe7T5? <IH$|<I WT 3? 1 



nraui? ?ni*i53re*f (p.mer «tcoh»ii ^nw c^m, wiftw, $srr?, c55rf*R ftPrc? 

HlfiN 31 WWII OT5? nfe? fPIlR %?5? <J43!3 3s?T ?? I *1% 3? 37^ 41 

3353? fiiafcM? 3T? ‘‘IT'S?!? SOMUmil i -<§r|*1lR 335 WOT? SO? 4) 33E33 W | ^FT?T 

fw cmim-t ?m i 


tfV WS? (Proof spirit i ^TWo^f?PTC? 1 f®M 57.1 ®W t'HPR 8 42.9 *13 3lf=i3 fef'tUF £PF p-rfRe 
3C3 i ’auHWRwn “ifw 313? R*fl?53 £F>P f^RSc?* 313?^ Rctc< ??t i gRp f^RtS? i feim i c* 0° 
35? *s^l *tfe 3fir?r3 W i 539531 3^J? ^O'f^WWWtl -Slfe 100 mL 91? a?w 3* inL *frf? 

C*PTTC®T <& 'a|J!*1C*R*1 2 RF P'lRtS? srsr^tf ?? 53 


Sil^rt-wf : <?STC=TT 35?1 'aul«it<Pi$5*i< 100 mL 4? 315? 15 mL *nf? 533153 ^ 'SIIMWt^ ?f? gpp 
f 5 ”lRn>? 33**1) 5? ®5? *1? -"ife^M! + 15° I WR. 539531 3sprT W7TC39$3*f< 1 00 mL ?f? R5 mL sfTF 
F— iRiuJ-a rwt i <5 i^rr ^rn*ii:<Miw<) ’•ffeartati - is° i inw s?r "arRwa? 9 i«ir 

1 *l% ’rfW’T^C? I 


CH, - OH 93? *fShFT t 


*131^1 ! HUtIiw *ty*1l '5IJFTCW5T Rw ^r? ®lfwf ^TTffPTltft? 5 9lf>TE C?Ts| fete?? ^TTTUT 2 - g CTFfSt 
■*0? h 2 so 1 c?M?sc?^k?ffer^®?5?T^? i 

; fsrfS ifti Sr csiti? ■*tc?i? ?? i 


OH OH 

JL-COOH H 2 S0 4 i^COOCH, 

& +CH,-OH — (§T • +H 2 0 


’HEW s ?5?T «HWWI^*lfi> | 

'mMI.^Kws WWl : Res? *lHvi? ?®f? (-OH) ^TC »? 


hH*[ ?l* i : Na «fTf ■nfhvr : 

: 4?sfi> hSI-jpRw ^5?®T ^Sf? ??[?T 91? ^*0 91?s Jw ?tW Na C?R ?^C? ?13? ^pl ^ 1 ^ 

CK < T ?N I ^flTE ?s|ftc« 5T?C?T' s f ^C? fV C«!W ^it*PJ ’Tto ^t*W ?? ( 

?siH ?*wi? Re* ?i? f?^ 1 ?w? f*wi? *nm «tr?j i 

2R - C H 2 -OH + 2Na r 2R- CH 3 - O - Na + H 2 , 

fttKW : *7^ 'atj|<nc.«PR«1 1 
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<prr?R 




pa, «lJNt = 

s ^^Hc«1 WM *1*f i i1(^ f*fC3l PCI5 CflPT 1 NH4OH f^S* ^TWS *f<I | 

: nh^ci ^ ^n c^rra 1 

' ^ S ^gp|hpy“ B 1 1 !^— — =a— — ^ ■ " 

R- 0 H + PC 1 S — >R-Cl + POCl 3 + HCl(g); NH 4 0 H( 1 ) + HCI(g) ^N^CI + H 2 0 (g) 

^n*ff «RTT 

5taiW : 2®R ^pff «UW WW i 


nfhFT O : WC 5 ICW** *tfhn : 

*lfN«r : *j3t^HW ^5!C® 'srfepJS' ^TOTtfe* 'Q 2-4 C*Pf5T 4>1 >C<p C5tF5H g^PR: sww 

•TT'Q 'S ’ll? 1 

v 1*fo’t ,e T : ftfa «i|«iIobI<m ^VfrJ 5?T 1 


^r*t : 

CH 3 - CHjOH + 1 2 ► CHj - CHO + HI 

SlfeSP’R' 

CH 3 - CHO + 3I 2 — > CI 3 - CHO + 3H1 

'sn^fe»m . 

CIj - CHO + NaOH — — - » CH1 3 I + H - COONa 

?*i 15*1 '3 ijI*im*ir s i * s lfer CHjCO- sftCT wM '3(lt*ilt , *lv^ 3T 3^*031 sj!c«it'p^ PiOkiI 

SR’fa *PM I fsWl^'l »s(jl«it^k*i (CHiOH) ^ f^RTT £Fr*f^ *TT 1 -S^HT JP RlfSj»jl[f& fsj*IK«i -Q 

■3JCTI *)T^3ST Pt*f[3C , -R ^ksr ^sl T?T 1 


|^S7 *tt*1 : (?R? '^oi'iISsR's PTOjII'I CH 3 CO - sj«T «ffC$ WRT Sflut’-RT tPW CHj - CO 4p*f 

im 'fflrt mrnrawsf fafera w crt i otw (ch 3 - ch 2 - oh), ^fHiw <ch 3 - cho), 
cammJT <ch 3 - co - ch 3 ), c^-i-s* (ch 3 - co - ch 2 - ch 2 - ch 3 ) $®nfw ctWoisti 'siiajicwvtf ’#»ft 
srtTOi CH 3 OH<a ’ftNn'sMsr^R 1 


C*PT3 '*0l ff K.a*l^. c l wlrf Tinr —OH SMfjs'S <ltC3* '®l!.< i il (R I '5JMC3>R?r ■<J®11 I opt'tu 
I IWW RW* C n H 2n +|OH (n = *ff 3 T!' s >fJT) R - OH I (-OH) *S<T '5|<5[HH<I (%% 

^jwwt^tw sn^nfl (i°). <2°) ^UnPiaiR ( 3 °) ^ w^rt 55 1 

'SRFR^im -OH •SpnfS <R ^rrep 3TTW STH^ 5(TW F[f^ ^ttesn^R *f33jT5 ^ STR5C5T 

^RisR^i^r? ^ikR - ch : oh ap»r 3 ^ih snwr «rw ant^nft ?r i° toi^i ^®tt ^?r 1 cw- 


H - CH 2 OH, CH 3 - CHjOH, CH, - CH, - CH 2 OH I W 'SiJWWHW-st ’ik^T - OH RfW ^ 

v T3i||'-j[3 W H- *lfl*il^ ’®TW (TCT^lf? ^T 2°- «ui*k,^»r*i 3®TT I OTSR- 

CHj - CH(OH) - CHj, CHj - CHj - CH(OH) - CH 3 I W W(.«*ll< = CHOH ^*T 

"STfC^f 'SMf(W <pw l CT 'atJWC4>l«f,*i3 -OH *^*113*11 3 ftC ! I «Pi4»t ^<5‘il'J<i 3^k9f C^PTCRT 

*f3sn*[3*y «fR35 RT , 5J1®RSTt s T (R) sfTW BIW U luPmlft 3° '8»I*1C3»|R«1 W5U i OTH- 


OH 

CHj 

CH 3 — CH 2 — OH , CH 3 — CH — CH 3 

CH 3 — C — OH 

r-'WWOT5®! 2 s -’5(JWWt^ 

^h 3 




tfiiwwijpiw (i°). wwpsifs (2°) -a unPranffl (3°) aijwwiww *Rra5 3Rfnmr i 
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waR : ftHir aar 

(1 ) C? 3 © (Lucas Test) : 

’SRtf ZnCl 2 C* ''ft? SttOWlfe ^ OT S?a aTOTT at? (7tff> ^Pf few [ 

affeiw fe# agar wnww fare sirsfDcs© 3-4 refi>r gasw few cara aw affe? 

0) at? arre arre grafaife ^jrnit^r grertre? ?m at# swam ip 33 1 ww t v i agaiffr 3 °- awawna 1 

7 n r*i 

RjCOH - [[C] ; > r,cci i (srrw area ^nar <ar*rcreFa aferfes **) 

(ii) sn¥ am ftfe at? carets# *ui<rm«i y>i<ti?w*a as# aregreFtaa gft 1 arcF w i yi aga i li> 
2 ° «UW't*Hfl I 

7nCK 

r 2 ch{OH) — r ; chci { stasia gf£ 5tr® ar? am fifafr jihou srarata a?) 

(iii) 'oni*T(.<pi5*'i gaaa fet„ w sr? ant 1 as<w a# ajp’m a*# a? maar tm amra a? fafa ra i 
ac& ^a? ^oiwiSa yptaRom aprr ^TO’ra gfl a? 1 airPTWfe agatfi} i° awaw i y t 1 

ZnCli 

r - ch 2 oh Jj^> r - ch 2 - ci (^s® a^rta a? magma? gft a?) 

(2) aalm (Oxidation method) : 

ei^wMMb. 'af^rs araa/ww;, ag ai$fe ^aa stw scare recarrei wfe aiw fafen? 
snta#, carets# « feffe# arrmresfer ®tife 55 ? fe fe arec^ afes- a? 1 i$aa^tfe sre'feaare; 
aw ■oijisiwsy.an ai5.mfsi, care*# aT tMafaarfa care affe? mr areT are 1 

(i) att^#^ariM^RR— £^U a#fefe sfe 

R - CHiOH iQ1 > R - CHO [0] > R - COOH. 

CHj - CH : OH [Q] > CH, - CHO *° ] > CH 3 _- COOH. 

■wn <p s<i^i' , j <is»^h i 

(ii) caress# ^TPiwit-a a i Caiffe 4fe i 

I OR ? o — - — 1 

R _ CH _ CH, - R'J2L R — C — CH 2 — R’ i2L R _ COOH + R 1 — COOH 
OH O 

, CH 3 — CH — CH 2 — CH 3 -M* CHj — C — CH 2 - CH 3 -^LcH 3 — COOH + CHj — COOH 

£\$V5 

Wir-sivff awia t?stUjrei gg 'srn'icpRcns an? asta?,apF atr# awg ®at^® atw, istmcaaca? arc* ■ 

^a^ 'ttfam feic-ra afef& ^afac® 'sufarer^a ^sRa^r ^sr a^ar?* aa# aaaig <^vh atres i 

(iii) ^Tafa?# «nw»i w -^U Wh diPr? 

RjC(OH) - CH 2 - R' ^^T r.CO + R' -COOH . 

(CH 3 ) 2 C(OH) — CH 2 — CH 3 CH 3 — CO — CH 3 + CH 3 — COOH 

2-fiwi$ B iR3tf-2-^ csrnr^ 

wm ^ihukac^ mr^m S ^ PSH 15 wrp m mm mm 

Cwi" 'Q feta aT'S?r trr? i «re $aas ^ retra? atf^w ^mare^a aicaaa am a?ai^ 
aaatg a«5n»c aw i 
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(3) £T5H^ ^F*fRr ^ 1 wl , flH <p ftfi% : 

an^rtfisr, {*it.q*e>ifii « xJHf*t9# «uwi^ wifa ^nw 300 °c ^mstwrt ^p*ff c*rbt §wisf 
W3 i c^M 1 

(^> 'aiiMfi^i?* + h 2 — > sn^i# *m&m 

(<) frd?W + H 2 * MCTOlEi 'Oljt*1C^!^«T 

(*f) + H 2 0 > wtaftfllfii W^TC^TW 

(i) 300 °c ^wnanir ^*nt fer erf^rrf^ w*f tw wctt ? wfro 

^ET» 

aj*«$ Cu 




2t«lW Cu 


300 °C 


r-ch 2 oh- 

CHj - CH 2 OH 


R - CHO + H 2 

300 °C 

•^Cft-CHO + H, 

300 °c tmm 


(ii) f?f3Rrrcr f^tSw 3? 1 

o 

( U 


R — CH(OH) — R' 


300 °C 


R — C — R*+H 2 

o 


CH 3 — CH(OH) — ch 3 

owwm 


*rr*ra* Cu 
300 °C 


ch 3 — c — ch 3 + h 2 

CsjHk^k* 


(iii) f^fetrra ^ wt®^ i 

Sfstw Cu 


R 2 C<0H) - CH: - R ■ 


300 J C 


-> R,C = CH - R + HjO 


sfW* Cu 

(CH 3 ) 2 C(OH) - CH 2 — CH 3 3Q0 o'^— * (CH 3 ) 2 c = CH - — ch 3 + h 2 o 


2-1*1 FI 


2 -fi*li5«nf«i$i5-2 -^r 


TIFT 3JWW : trra fi mrf^ ‘auMW I ^W Bwtftrpfc' I cwr JIW f&*1$CJttfer£*fl!’"?t i J 

I '5(jT5ffffi3lt® ftdtM ^3ff ^TRT *TT I 300 D C , $mtSIl3F 5TST^ ?P*1RT *tT??r S^f'SC* 
rNjct «ijieiRw m i 


jl 

CHj —X - CH, 

J 

-’on 


Cu anSR* 
300 °C 


CHj 

,-4-< 


CHj — C = CH 2 + H 2 G 
2-fe*r$*WStfx* 


fS^t ®^33 : 

(#1^-2 -W ^lUIIWsl^tf fififll SpT^^^s GSfffl-l-W ^ ftferr C^*T? 


t^TT *T CTO 


C^ffW WfOTf^t^T *h1?u?j [(NH 4 )2Ce(N03)fi 2 “] ^JWt l 

C * riw ^rricNtPi^ ^pf ^9^ i 'otj|ff|t<pi^aifl <JT WNCTI^hr - OH ^K 9 !^ 

^TFT I 


^ [(NH 4 ) 2 Ce( 0R)(N0 3 )s 2 ^] + HN0 3 


R-0H + [(NH4) 2 Ce{N0 3 )n 

^Spf ^ 

i 40 - l >q% ^=r i ia aw ^idf3*i!fl csfrtW^ 


"TO l fi5<PH ^T ?OT% ^CW CW W i 
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ihth : ftShrgar 


*«8 

0^1 fefTl (Ethers) B 

4*fl> fiwiwl , 3i%c®R mrgi hot gfi> 4H$ ir fe? ^jm<hI«i hut ssifKr?'^ ^rs to ci ctN *i3r 

TO 'HOT 5 tHl 1H To ’TO 5 1 HufawllSH tlTOTl HUH HOT^s C„H 2ll , 2 0, 4HOT, n = 2. 3, 4 

^51# I 41 4>l<43t r - o - R IT, -C-O-C-. 

I I 

HUH SUffa (General methods of preparation) : $ltl ^w>nf5 11111*1 iTO tSlgOT 1HT 1OTT : 

i. i((.t!*tRIa«p 'sul«i«‘lR*i OTS^ : TOtS>t$.fS4> 1 HtTOPt5TO* Hi H 2 S0 4 140 °C 

^mram ^5 ® <to ?'<ni 21 ^* ^>it tot hot* i 

h 2 so 4 H? " 

2R- OH > R - O - R + H : 0 

140 °C 

H 2 S0 4 HF 

2CHi - CH 2 - OH ^ — — > H 2 0 + CH, - CH : - O - CH 2 - CH 3 (tOTlflltOTl IT 2-*ranW$ff) 

4 wot sjfe 'sjg auMe+t^i to 41 5 nfi ^ihioti huot 41 5 'ajg tHi ^ , 

4WOT ^T*% -atJ I*1C4*IW TO %TO A1 2 0 3 H A1P0 4 (3 s <111511 l 5 !! TO I 

5. hkh : umii^ (R - x) « OTifisra ir 

fsHi'ic^ *’3® <t i flc E i ?hi tS’ot*? n i 

hh 

R-X+R-O-Na > NaX + R - O - R; CH 3 - 1 + CH 3 - O-Na > Nal + CH 3 - O - CH 3 . 

* 1 2 3 4 5 

CH 3 - CH 2 - 1 + CH 3 - CH 3 - ONa > Nal + CH 3 - CH 2 - O - CH 2 - CH 3 (2-'aHT1CT$FQ 

H*T 4 3 2 1 

CH 3 - CH 2 - 1 + CHj -O-Na » Nal + CH 3 - CH 2 - O - CH 3 (ftWlftf ^OT* It, 2 -'5PS l fl®GH) 

«. ’hitoht « HirranffiOTi to : srh 5 'sm^r-nii* HTO^it^ akor) 3 hit ^w i m i Q^ 4l^s 

(HBF 4 ) 41 anWwis 4 ! « HHCStlfitCHT flfijRTIl StHl 51 1 

Al(OR), 

R - OH + CH 3 N 2 — — > R - O- CH 3 + N 2 

i 

: n^Hc=l (Ssjl 41JH1 TOT 1 %'5ST <3 HT> H 2 S0 4 OTOT TO'^TO5%^o i 


HfclH : C<PMI>U<M< «tt4llPwiu W TO%1 I 


20°€ 


*+* 

R 2 0 + H" - OSOjH“ > 

.0— ‘H 

0S0 3 H" 'QHh < Pl^ 'Sltallfall 


R 

U^HflrsH HTOP&) 


Pi Sit'S : £®fl 5>H1 I 


H7 H 2 S0 4 41 HOT $Hl TO? 5 fTOOT 1 BflW c r TO i $HCT 'StfolOTrHl 4TO1W flFOT 

?C«l < n5'i C5H5 4lH5 SIT'S H* 41 HOT Hfl <PC1 1 4HOT SWOT CHHl *0|l4(lft$|i| HTR 4 

HI STOT ’ll^« 51 1 'an^tlptim »H*T HI H 2 S0 4 3?^tl i 

?H1 OTll JPIT^ '5fk.ll f^fiiss 5<3H WOT ^1?T ?BH l^HOT ^OT fw*t HflHT c T Hfl 

fro HOT1H5 lf#Cl fll '41111 C1OT fro ^TOl TO ?H1 41^ ^51 TO *fl^ '5M^H 1TO I W 

^Ttl It^l Na 41 HOT WH flfelT ^C1 H I 4 *hR» ?U1 ^TOTOTTtPif flfaplT S|*Hl HOT H i 
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It 


^T*JH C I«IW' mv® C3WHT T^ET^pT G^T 

''©rftlC®fi?r^' ^TTC^ C<Ptwl $J?G£lCSM "5^ *TT h ^TTW ^fTC^ - ^RUJaksM *lS*T WT -$$ | wf? 

^rr^BFT^ <pi4TsiPi<p *tf©^ c^iI^aN sfffw ^nw f%f§Rit tot ^rt i ^ ft&w 

c<p1wi *ift£HJ <J>lw?l sp'T C 3 ^? | ?^fR? few oTW %fl1% ?Wwfl Wf ^ TTK M2 D I 


f&¥T^r^5?r^ - ^o : 

c 4 h i0 o fof*f? 2®f^ dfH i *f?fr, ^t<, hx 'S Na ^ t^hlSs ftferr ^ i 

4 *Rf% ^ksiiw^tf ^ to ^ i «# ^hrt *ttp h 2 so 4 <$% m$ ftferr w c*wm rfM *i£=r w i 

^ ^fgt ftferr (?t^3 i 


pp J '«]MR*l$\b (Aldehydes) 0 

fen# oc = o) 7n^%s Aftti&iteM (H) ^t, wi^t^t (- rj ^srt ^tirh^ 

(- Ar) OT1«r%® yl^lCSrW ’fWf'J (- H ) ^ ^T CT CTM ^C5 STIW ’SITMi^ltw 

<3f% dM ^rr ^r stius i *rr*jm w c n H 2n o, n = l , 2, 3, ^®nfw i a g# wtw<r 

‘ 5 pt*t l CHO; CHO -SP^W *M *i Isyt 'Sp^TS <J^i! ?i<l ^IlO'P | «i)[ J iRs5.1?'& J ^ S 1< 1 (— CHO) ■ > i<1 i 't!? 41*3*! 

CB^ra 2 jtc® m<$ i «Ks*rc c%r f^r ftviHjw (H - cho), ^trtpt (ch 3 - cho), csfh'rtRjw 

(CH 3 - CH 2 - CHO), «RBfP#*fcs (CfcHs - CHO) $®1# I 



ftar : «rtHfe^E (fswp?TR, ^btptm, osfMww, c^©wf's%t$'E) 


1*1 3K^ {Structure of Carbonyl Group) : *UMfis$;!?'J> e fac5tt*R 41*f4?t 35®TT <M4Pl«1 

i ^(.•‘Pii ‘’T^PTTjf^ sp“ 5r v < t i 'SlRi v i l 


2s 2p 


C(6)=ls 2 2s 2 2p2[ul pf 1 


2s 2p 

%? , 

*• Up. ■ 

^taRr^R^r, c* = is 1 2s 1 2p 3 H" 1 1 1 1 11 1 i 

1 ^ J 

sp 2 -^fv^w 


>a 'SR'fra , OTP3p® f%^ sp 2 5T?^1w ^<jf<i?|si trfa arf^c® fiwi% 


«i' > i\<pf5'® p^ W i oi^*h e sp 2 ^Tv^RT 'ai<iRiolG p i<i ’Tf^lCTT I«»<!o a ^ai*i *f^ 5 T i 

^if^SF (CO 3K' 9 R') ^ITW lji^ ^*RT ljffi t^STtef ^r ajwf ^ TjRSf i ^7^3) ’fWJ 5C®IT H 

ap»f ^Gdl R l o <^1^? > < >fssc s l '=r^i*< "PC-fi iDW? C^TC'RT ' s nR 120° I 


Unfiled Notes Page 118 




: l*«ln *131 



3331^3 4pi°3>f<ivi p 7 fa 111*1 'Sifoi&aM *Kiit^ 3iw ■ s ^T M fT 4 iTf*r 3>t3 *tW 


3*131 1 iRSf 4l4P)«1 {^P = O) 4*K/M 3WI 44ft» o-3*i3 'S 43Ffl» Jt 3313 3§3H 3R3* I 
laTOj ^M4tBifiM*i4 c3>if ^Rnrt^t 43? fa'S($ i '3fa , fai<p c^5 333t^[ i 

31313*1 <2R|f^ (General methods of preparation) : «i)i"iRs^w G5lf*f3 ?§t3 C.*Ht’i<i 31313*1 £|^f§ 

f3E5 §(.sr<T <Mll Rtf'll : 

J. «I4H : 

(4) sm^nf? 4|)M14 I R3 31 1 0 4|)I*U4|R*|(.4 31? H 2 S0 4 KCr 2 0 7 «f«RT Na,Cr 2 0- S13T §3« 3*C3 
Wfaf®Rjt'S 3*31 3£3 «ttt4 l 

f^FOT : Na 2 Cr 2 0 7 + 4H : S0 4 > Na 2 S0 4 + Cr 2 (S0 4 ) 3 + 4H,0 + 3[OJ 

3R - CH 2 OH + 3 [0] »■ 3R - CHO + 3H 2 0. 

§5R?*1: CH 3 -0H + [0] >H-CH0 + H 2 0. 

CH 3 - CHi - OH + [O] > CH 3 - CHO + H.O 

Ar - CHjOH + [O] > Ar - CHO + H 2 0 

4 ^T*im 4? cto? sjwmt i 


m 


UCH 4H« : l s 3ljT3SmOT3 sjfam mi Fl ft^VS s&m CVC3 r K 2 Cr 2 0 7 W 31 TOT Na 2 Cr 2 0 7 
3133)3 353lt <33 | 3333 Na 2 Cr 2 0 7 43 51335? K 2 Cr 2 0 7 i Na 2 Cr 2 0 7 4? 5315 1° 

fatfW 333 fa5m 31 C5I3 33t3 C^FlWW WOTm ^ 33 31 I 


(3) '5I)T 4 1C41R«1C4 3sfal3 fa413"4 (Collin's reagent) 43 >llRltflJ stlfavs 4t? '4tl t 'lf*Rft* £1^5 

431 3C3 31C4 I 3sfffW f34134 3S3T C3Mf33?3 Slt'5RSlt'£ fafafo-H TSffB^T CTl3 (C^sNJjCrOj. 4C4C3 
5134 %3£3 ffif?£jMC3l ftW3 (CH 2 C1 2 ) £4 313313 3RJT 33 1 
(C«H 5 N) 2 CrOj 


R-CH 2 OH- » R-CHO + H 2 0. 

5133 s CH 2 C1 2 


3^4 1 


*. qftta l flBM 3r°f3l3*l : £f®13t43 3T31W gfl^nf? 41H£4IR°1 £313* Rl%Cil>tfr&H ^333135 333 oijRfa>RlR4 
SS^S 3*3? 313 l 4C 1 t , M £fl?3t^ '5|jHt4)3W3 3T3 §3® 4*’fl3 31331 PM'»I3 53*13^3 §33 f^3 aJ3lf3§ 
3 S 3£ 5 T' 



l^fapOT : R-CH 2 0H 


Cu 


250°C 
Cu 


■4 R - CHO + H 2 ; CH 3 - CH 2 0H 


Cu 


250°C 


-4CHj-CH0 + H 2 . 


Ar - CH 2 OH 


300°C 


-> Ar-CHO + H 2 . 


4C*F£SI §335 41)1*1^)31^ ^3313 33 3f 3C*T t*R?T 4 *13if% 'aiytflH 3RTT 3C3 «IR4 l 
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«. CTO : 2H5TW 2% HgS0 4 * 20% H 2 S0 4 STORl TOT '8IJM4ft«ll4 70° - 80°C W*mm 

5WRT ■®TOT 'SITI^ffent® 'S f4£t»f*l ^ I >fl(.’!»wi SfTOT «(^jH f**i |^*i «ul*u,q»lR*i ®^1 sJ at '®iC 9 f 
Tpf^Kjpi *i© ^CFife^itra ’ifes ss i - 


OH O 

nn , , 2%HgS0 4 I 80°c II 

f^RTT : R-CsCH + HjO »R-C = CH 3 >R-C-CH, 

20% H 2 S0 4 

2% HgS0 4 80°C 

CH * CH + H 2 0 > CH 2 = CHOH > CH, - CHO 

20% H 2 S0 4 %<41fUM 


8. CTO : C%f^f SOTFIPRT TOT jafaRTT TO «(.flrHI^ CTK vfc* TO' I Wt'HlHt* 

ftram i 


— O O z H0 

HSRIT : R- CH = CH-R' + 0,-»R-CH — 0 — CH-R' ■ > R - CHO + R' - CHO + (H 2 0 2 + Zn)/ZnO + HjO 




<a h 2 o 2 ©*,*ig ss i d1t> taarn to* asn mm i «r ar to ^ 9 ig 



(f . 'flPicwi *wH C*lTa : 7 .®f<i aPh.^ 3 <pjl®iPml i i °i<f e T 'S <pjl c iPmt(.*i'H ftsf *R*tW •ll'®*) 

ww aiFfel?5 ^ v fT[ ^?T I 

f^taral : (H - COO) 2 Ca ► CaC 0 3 + H CHO (ft*! Ml*!) 

to 

(R - COO) 2 Ca + (H - C OO): Ca > 2R - CHO + 2CaCO,. 

istn 

{CH, - COO) 2 Ca + (H - ( 00 ) 2 Ca > 2CH, - CHO + 2 CaCO,. 


n 


To' giro s 15-20 °c ’smram toi ’tptht •rfJsiM 

TOftSfa* >af5p5 ftfsp® aror srf% Rr $sTRjm ’Heron 

TO fS TO • 4 *IJRJfafe3&5" (CH, - CHO), ^TTSRI ftft WT 

to i *aa 1 28 °c t4iwi foam t 




W3 0°C 4r*fHMRI ’IIVM) •>i|eir*) ,, 3(fl*j» tUPiwa S'lfsf'st,* 

<pm i kafir ^if^r < p5»i itrat 

wt 246 °c wSmIw.ISto ®iy wfaSfaa (aft® arotw *(W Wf 

?^1H1I®' ’n'SaraTU i ■aw ?sihj1c«m alca W$ <r>Rj<ii pnsrar a>^>4 atfllasa'T 

a*aw ^ ajg ^sihiw 5^55? *iwa> i 

*TS NaOH Ba*l 43 21 4321 

2 CH 3 - CHO » CH, - CHl OH) - CH, - CHO > CH, - CH = CH - CHO + H ; 0 

2-?r?s%fa®5HTm ar fa®?-2-tTO (caflBTOfesrt's) 

'S!W ®«1 


f5 
,CH 

O 

I I 

-CH HC- 

'O" Cl I, 

*nwwfwjiii 

CHj-CH-O-CH-t H, 

I I 

0 O 

1 I 

CHj-CH -O-CH -< H 3 


4 Pi&.sir5{.«p anprasr ■*! 3) <p<J c f fafiRir a^ 1 sa 
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<l*tl*l* : fa'stS 

*WI'3 M M t t : fac&4 ’ll^l ^flS?T 5T5T75 C5t*TC5 *RR355 c r 55T 575 sffW I 

i. Bwh R» i < o «t3Nr 5T ftrepr «ttNr = 

$Sf? ^3TT faC5 ©ft® 2-4 C*FTt>T 5W'! C5T 5 ': 4H.S ^?T ^FW 

U l UR T ts^« (50-60 °C ) ^C? f?5 WW C5T*T Tffa I 

; *tftviHW< r»©i<i (>iei*i<i i srm^ ^sFsrr 55 i 

f5f®ra' : ?S?5 ^»JL^tT5 'Mil'll© stR® I 

R - CHO + 2[Ag (NHj). j OH 6 ° C > 2 Agi + R COO NH* + 3NH, + H,0 ^ 

AgNO, 05 W 2S*TC5 NaOH C5T*t W Ag;0 $$f5 Wl 55 1 Ag : 0 30% NH 4 OH 45 S^f 
S%fo 55 I AgiO + 4NI (, + H : 0 -» 2[Ag{NH 3 ) 2 ] T OH 
R - CHO + 2 Ag (aq) - 20 H {aq) -+R- COOH + 2 Agi + H : 0(1) 

T?7?R : 10% AgNO> SROT 30% NH 4 OH 354 I 8 2 «i'Hi f -' 0 fafe© W fasHtS* SIWWJST 5i|(<PV5i C535! 55 1 4 

55^=15 4 T<T ©1158 fjjs^ NHjOH 554 C4W 55£5 l<TWit®£ Ml®c< r i <5C4 C515TP5 *[C4 ^ 5T4T 55 4 3c*i*t 
Iwiw I AgNO, + NH 4 OH -> AgOH -NHjN 0 3 . AgOH + 2NH 4 OH [Ag(NH,) : ]OH (Pml45fl5S) + 2H ; 0. 

5. C*P^Pl” 05=4 *tffat : 

■®lfbK : 4ft# ^iffarr-TT^r 5T5rW ,! ^f%5rrc c r ®5?f fsr5 
-rywic® ftC5 45 3JOT 2-4 C#f@T IjR'f C4N 

4*75 fetw 60-70 °C Sl»1513n5 I - 2 55 1 

opfc?^ : 4s*fT5 (I) (Cu 2 0) 45 'li'iw Rfflft 

RT?f5 55 I 

70°C 

R CHO + 2Cu(OH) 2 NaOH > 

R COONa + Cu : 0 i + H 2 0 

(411*1 LEJ ) 

Pntw ; >m osfift wf*t i 

>iMWBn ^ C3 ifbf^r ^f|* (Tffferrsr [NaOOC - (CHOH)* 

_ COOK] 3^3 f^rfer® WJ[ 50 - 60 °C ^T^ITOT ^5^ <>c<i 5 Wt (TTPET (NaOH) 

OTH wftir wr ^ 1 ^ 5^ i 

c<rwfe<^< s^ c n^'Q faults * ^rrw i wc*«I5><pc5s sw \ 

-s^fps^gsrj- ^ (Tf^ ^^5 (PTlf^TTfST *f§tf?T!Ji*i tJtflcS'S ^ ^ 

(TflfelTSF ^ 1 

: 

f^-i-^ ^ ?m ' &m&w ^ ^ fw 2 ^ m ^rr?r 

[sosftOT? Rfeiisj 

Iwrw^T^s - ; y " B 

A ctNf& Br ; <F^ i A 

B ^ C W 1 B RQmjI “ ^ -c 

sf*r*f5T C ^C?T *¥T I 

A, B *S C C^f ftsrfft I WC3F ^fjft Rfotft CWT'Q I 





ftar g^=f ^H^nr ^iwr3t 
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*<0<» 


♦JlftetlMf f^RTT : C*m 'ST^ a-^SlfESTUSR £5$ 50% ^ aUMC^i^ 

<7TP5T 4>f>5<> *fl?f CT? wuflrt f<Qj»yi 'siJHfis^'b sff% % i SffG ftOmm 

^ I SJTCT ’SPJ ^Sf#$ ^C?r <itf5TCE *# ! r®' *5 <£Rt '5l«fir <5<$ qilqfe^b 


2H - CHO N !^ H > CH 3 - OH + H - COONa (TO ®m-PrafRFT) 

2C 6 Hj - CHO — ' - C 6 H 5 - CHjOH + C 6 H 5 - COONa 

0 0 OH O 

II II NaOH I II 
H-C-C-H ► H-C-C-O-Na 

I 

H 


4 *ra??i<r ^ss ftfaRrt w ??r t ^ .S&ff i M i folHi i +i ofrtpt 

(cci 3 - cho) c^iott a-^ftfsrc^ m ■'■ct <wifH$?tMi fafia*ii sh^t^tt^w^ cn ^rr i 

<gsi?n®iw <pT*3«i> otm 3^nw ypiwi*p4 <3 OTrferw tot? 53 i 

CC1 3 - CHO + NaOH -> CHC1 3 + H - COONa 

3 2 I 

^HRT, 2, 2 'Ettf3T»ftt s T CStr'TRTH' ( CH 3 - CtCH 3 ) 2 - CHO) a -^ftt5tS5FT -^mpp ^TWf <$ 

oiMt> ? s i#'gfTCfT RISrtt sM=t c® «ni<r i 


^jlftatiMi RQhjw c#*k : faQwifc *flw ^r i sm w c^nwrs 5 n?=T oh ’arra* 

^ i 


NaOH ^ Na + M , + OH', aq) 


OH* 'STHR tippfc fapB* I 4 OH' ^TC 1 ?? ^f^f^C'o a-?Pl4HRD*t 

■*pl4»i (i) •>ii^ <pf,<i i 



1^S)« <TW : ^,’1^' ^SfTHIW (I) JS^> ^J^5T?v5' >ailfi*f (H") 'ST’RT a-<p|<(*< ^5^3 

<pl4t»< ^Hi'sfs'® *?r i 7W iiif’Tvs ^ 'sijMfe%tH 'artw ^ifSh® 1 ^?r i ^ < i?r"*w 6srfB»r (H") faftira ^srt 
^ srfw >a^rs 'sijrrh >9 'qjisuisi^i ■ s *ft% c r^ i 


or o. 

0 

1) / >11) 

II 

H-C-H+H-C-H — ► 

1 

H-C + CH 3 0-^=t 

1 

OH 

OH 

0 

0 

II 

Na + II 

H — C — 0~ + CH 3 -OH - 
fsl^far aifSps- qrwwni 

WIW 

-*-=+> H — C — ONa + CH 3 OH 
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*8o 


: %thr i i3r 



^ ! c»PW ^T ftufclH* *tk»r a-31?C&!WH *RWJ <'^TW aST®^; ’m 3T 4f5jt®9 

3'ifil!'4(,« facerem ■siwt R(3mji ^ra c*rH ^ i a-* > i^witt«fwn 'srrcs »a 
sister focG i wn >fn?r w ^r*raranr ^ ^t? 4fe®?r fafeura wsww ^d? <«rc 1 p- 

3T 'JillWI ®Tit?r rfM 3$" l ^Tt3?T e twr : ^ NaOH SR*f WRT ^ HCI 4%®* 

S^BtWPT fife’BRl »ll*!K.il «I)WW ’®'sJ 5 T <pg« l 

2CH 3 -CHO - L =^ — -CH 3 -CH(OH)-CH 2 -CHO 

3-fH*li*R®SMJI»l SUM'S*! 

C^CT ©Vlsf 'S|JI* l llMl3® ® 'SIJHWW ®5TT <F>ttf<pSl STWTT -at* 5 'aul*i®»l STW ^ Raff's 

^5?IT 35 I 4 R&SlfiJW 5 ■o|j|<rna«r] -«|«^<pflef RfijRTI ?^T 371 | 

'5iii <r i w.<p *cra <mct ^srf®' 5 RC®? *ttftir 'S' p 1' > ii , s l- 1 '•uS ol'P’J^F C^TI’f 1 


CHj— CH(OH) CH 2 -CHO 




CH 3 - CH = CH — CHO + 11,0 
{dM5*<ll*llW3* 


fliji*i®*i mS1«c 4« c#l*r : ftfaRnf^ st ‘fn^ i 

sjvw *fr*r ; d trmvf <w^hrh (] 1 i t^Ffrc^ra ®nl*iffest$w ^w<nia*J ^i*t, a-^i^r 

■sf^STTcjir TftCT ^ C*f £«MW1 ^sT^T-SI^WalOSH (C - H) <1^'U < P >5^T ’ttKtt 0H“ 'oimtis 

5^r?f*C« CTCTTOT ®ra*T1^ CStffcT f^CTC-4 ^£?T <N^HriR (I}_*Tbl 1 

NaOH s=s Na’ + OFT 

OH- + H<^CH 2 -CHO H,0+ :ch,-cho 

L _ — . _ fflt 

Hff?r J(K : u£wf& ^IHjlW ®PJ3 3(11*11®$.!?.® (- CHO) ?f.ei<w5l»i|fiM» 4T51CT9 ■*R s T ^IC^lf^SW 'SnTFT 

-ra 1 ©sflsT <Wc4iR*iin 3 jt?r '^nw ^ 'anTOOTS «uMiiw (ii) *r^r w \ >a 

Mir ras -$ij7m * 1 # !?ct glfB^al^ < # c t 7 5^r -a^ ^Fiffa arofw oh' 1 



» I t%t&R (Ketones) D 

^l<Rci (>c = O) ^ C^s# ^ 1%rf 

^ drt^f PpuJi-t wr 

i <ot mm w cjh^o, n = 3, 4, 5 — 

- 1 ^ 1 

>co c^m, r - co - r, r- go - R f , r - co - 

Ar S'ifR^t \ 

7 TWRT e f «f^fe (General methods of Preparation; ; 

?T 2° mzfm^UP ^[ H 2 SO, ^ K 2 Cr 2 0 7 
Na 2 Cr20 7 Wt1%^ ^<11 \ 



fer ’ csfr 9 iiwi , H 
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£^5 iPfftFT 58J 

K 2 Cr 2 0 7 + 4H 2 S0 4 -> K 2 S0 4 + Cr 2 (S0 4 ) 3 + 4H 2 0 + 310] 

3R - CH(OH) - R' + 3(0] -+ 3R - CO - R' + 3H : 0 

: CH 3 - CH(OH) - CH 3 + [O] CH 3 - CO - CH 3 + H,0. 

H 2 SO 4 

faefilWS adfipsl ^S3tRT ^4^ 5*5 I ^>|u4 4WU5 

W Stef'S SfCffTSp 531 1 ^ 1 $ iRiPM H 2 S0 4 KMn0 4 ij < Hc < P'S «jls* f5PR5 «jj<! 5 ls 4*53 TfTfT l 

5. ^Aualiwi : ^TfiT 'SfSRt f5w»|fl ^if^f'ot'S 300°C 'SWMRf CTR45®T% <9(jMt4>l5t+t4 

t>H*il +uw ^ukiwlvi ^ 5f^Ci&P®H 5E?r <$fi> R>wJk»i 1 


R - CH(OH) - R' 


Cu 


300°C 


> R - CO - R' + H 2 


: CH 3 - CH(OH) - CH 3 Cu > CH 3 - CO - CH 3 + H 2 
300°C 

«. atPftttfl H*t WT5 : fNtnlfN <a^5 4J'Slvi 4|4JHi figi^ 4*JWf5raHl 33^ 

<j»(.u Wh S^ 1 ® +HI 53f i 

W _ . . W*T 

(R - COO), Ca » R - CO - R + CaC0 3 : (CHj - C00) 2 Ca ■— ► CH 3 - CO - CHj + CaC0 3 . 

8. L’et-q lirfSns C*tW : f»i'<ll(.*ilR)+ t£)f^ 'oi*i)l*ij XFifftl 300°C '®T <> WPfRr SRPfHW Gift's 

(MnO) ' 3 ( e f4T 'aul« 3 T*j“il (AljOs) til’ll 2MlR® ^sc*i R>c5H 55 1 

-> R - CO - R + H,0 + CO, 


2R-COOH 


Mn0/A1 2 0 3 


300°C 


: 2CH]— COOH M1 ^qqc(^ ~~* ch 3 - CO - CH 3 (WIMTPTH) + H,0 

* 

ff. 5l¥P)*WSfl ^plRF ajtfllc't : 2T5IW HgS0 4 4<T H,S0 4 « 60 °C ^rni3I15 

■SJCTT GSfffllVl MIPT 5|9Rt <MW Cfift^TTI/TH 531 I 

OH O 

CH 3 - C 5 CH + H* - OH- 2 °^^ > CH 3 - C - CH 2 — ° C > CH 3 -C-CH 3 

^ ‘‘mrgrora ctI&fs srfpw 5!tismR ^rarari siw c’tWRr ’siet 

«W44 *I^S||^r ’fW 55 t 55T^|5r ’TsfslS '5*15 9 f55T^pf 5flW 3^5 531 1 


? 

» 


t? 


fIS. ’ICTIIWW s ^c=0 forafE ^c=0 £<IW 1 auMl*4&b « 

|V^J f+c!Jiw< ^c=0 f^fann 'ajji^if+C’ra 

’Rwlsr'i ^C5 1 ^c= 0 V’tw* C*(MR fe?^c=: o ^R.44 ^I^T- 

51^3 «rc i fl»TRr 55 1 ' 5 THfe*r?r cro ~^c= O ^ wifsjf ^5 55 fe¥^c=0 

4%C44 C’FOT »£) efl'Sls CTTCB^Q »W 1 *tf^ '@^5 C^CS , W3T'p5 sp 2 ^ts+uWH l 


i. ^fSns 5Rt^ MCI3 ^5 ^^C'* 'surwiw1t»4> 51^1^1^*34 isf^ opraitt®? f<Qh3jra 
'flMIMI CVl5* f^t5R 81^5 455T 55 l 
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*8* 


44144 : fftt* 


o 
II 

+ R-C-CI 
O 

II 

+ CH 3 -C-CI 

o 

@+@>~C-Cl 

gsr?nt® 


o 


I 3Rt4 AlCli 


<3(4^ AlCli 


^tfAlCl 3 

WT 




+ HCJ 


O 


C - CH 3 + HCI 
aiilPttClWWH 

WWWPIH 


•II faftHJtfi* fSW*1 3FT45 faluHII I 

*. BfrH I ig’ <X& i RmI?** 44 4TC4 f^faRim Sf«fcsr 4® C4t*f § 443 - 54 1 

^4*13^5 >^f4#4 4iwi wrc4rc4fN ftuJM 54 1 

ch 3 

<g)-C SN + CH 3 - MgBr ”**** - @-C = NMgBr 


[It] 


O 

II 


2H-OH 


- CH 3 + NH 3 + Mg(OH)Br 
'SUlPtlSltlfMM 


fatulttn *HI'3 M M*t - 

*lffaFT*R- > : 

: *r^r*»C*1 *lfhPT^ ®4«T i&4 4TC4 Siww 4t®T 'affWfffe « NH*OH 54*r C4N 4*t4 
?ter ftor^sS4S4 1 

‘■’ffom : «flcairowcrfd 4*p wsiwa ^fS 4? 1 

CH, - CO - CH, + 2h + 2NH,QH -^5 CHI, I + CH, - COONH, + NH 4 1 + H 2 0. 

Prolw: *t!N#4 cft^ifik^ 4st#i*T ()CO) 1 

4ftoT »R- 4 - 

? .st< 5 •TspH 4£4T 5*1 M«1 C414 5 TT5TRI 4l|«pt'Q 1 ’St'®?*!? 41C® 2—3 C^FfST 
2* 4-'b1^t?QjtlVH)?*1 4ltaife^ 544 C4I4 4*4 s SiC4IW 4 PJKT 'St’f 4N3 t 
•d^ny-l : 4*[4 4?f4 nMtla 7$ 44 1 


R\ 


R - 


c; » cl+HzN— 


J°? 35 

NH~\0) — N0 2 — ► ,^C = N - NH -<o)— N0 2 + H 2 0 

M 

"HSItI *R O : Pi’ll*! *l3tal (Legal's Test) : 

5 *fthFT?fa £sr4 5^n<r ^rwr 3-4 c^ftSt NaOH 544 C4m ^ 45 ?^ c^pf&r CTif^rm 
W si®® g4*1 C4T4 4>4 I 

■'t4w»H : apw ^l*n« *TM (Ruby Red) 4?=% y<K, L lfl ?|f£ 44 I , TC4 34*1 43p 41?# 54 l 

Pistol : t®i<i •T^'TtC® C^TC - O) ^51® ^*1(4'® f 
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'S5?3 




t£?gT 453^3 Tit'S - : 

2 ®-< 5 rji*T 54 Ht »154 H2SO4 K2C12O7 3T Na 2 Cr 2 0 7 5 T 3 T «tlR» 453 IwB 313 1 'siMln 3°- 


'3jwc4i%*ic4's 44 $; artaranr^cSipr 3Ri3^*i <wl 3t? i 4 gjfa^is 4531 s»nf»T4 ^ Hl4«w ffir ^ih? 



3J33JT s C,H*0 413(35 3?t54«t» 43*16 TO ?W3 rfK, A 31 'St1UJH4W< RISmI aPPfa 553 ■ A 
535*1 B C^K ®Vf*T 53 1 B C^H655 «WllH««l TOT 4Uf (35533 535*1 45 « 41$Hfaf31 

$*33 57 1 A 4 B <313 (SR 1 ’® 53 I 

4413)3 : B 5 4) 5(6 55 >85511(3433 553 5t<f (35J133 5353 45 8 4$ 3*1^3 tRRB 'auh(w*l?'s §3.30 55 I 

H H H H 

| I I ! 

CHj— C% K— H — CHj— C=C-H 3 ? CH 3 — CH — CH 2 

(?3WT) (%W) (CWPR) 

B C3H6 55®lt C2flf*pr t A £3(553 Pifl , *Tt'*fl 55*1 GSftf33 §330 33 I 

OH 

I 

.-. A 53(316 33 0233143-1 (CH, - CH 2 - CH 2 * OH) 31 35 (#13133 - 2 (CH 3 - CH- CHj) 5133 4533 03 
C5Hl6C50 pl<f*fh\s 5353 CSTlpR ©^30 55 I 433 A C5H& 4101110*134 f3faF313 spi^fa 553 1 vST^ A C3(3f6 553 
053313*1-2 (CH 3 - CHOH - CH 3 ) t 
OH 

1 ai 2 o 3 

CHj - CH- CH 3 —4 CH 3 - CH = CH 2 + H 2 0 
350°C 

0 o 

1 I Zn, H,0 

CH 3 -CH = CH 2 +Oj->CH 3 - CH- O -CH 2 — — * CHj - CHO + HCHO + ZnO + H 2 0 

($313114) ((4313JH) 




5. 


TWixi'otW 55 - $.«8 : 

1. C 3 H s O 4T°lf35 3?05® 3131 3f&5 ijf6 4432 03(3 A 8 B I A 03(316 '3 IuiI(.«i«p4 > RQmiI 5M3 •PstOA'S 
B 03(3(6 tf] fsjfaRit st*f4r 355 3t 1 *3355153 4Jl*if43t $cfa $33 fer 4533 3P3 tori 5313 44$ C3(3 

C §*030 $3 I A, B, C C3t3f53(6 33T3* 53 43? 4? 3355 Tit'S I 

CjH s O 51 1 *1(34 3?55® 5131 *tfre ^ 551^ C3l*T A « B C4 wrf?T^ 4356T 35l4=W C«D 55 I C C3btfl> 
5i l« 1141 4<f *t^t 43?«T'S D 4C3 3T I A, B, C « D C5t*f *R1^ 43 43? 43 53C4 3T9 I C « D C3H ^3 

3WT 3l4?3 M33 35313? 

313 <PP^3 f3f*TS 44(6 4I5F^ 5ltt514f^T A. 414 '3CS;lf^43*1 43^i BSC ^33 55 1 B '3l(.«lt«k^ 3^33553 
3t (4? t45(*1?a55 «F4i 4E3 I C 4lE3tt®T4*f 3^3453 (45 C4#1? 555 3ft^T 453 3T I A, B « C 
(3^443 43?«ll4l6 £4355?®? ftOmil C35t'S IBSC 43 5C5T 31^3 (3^3353% g(6 *#W^5353 I 
513 41^3(5 WB 4536 35^5 A1^C414|4^H 5t (glf53 S5354 3*fft3 4C3 43? 'SC511343W3 WT ^f6 (4^ 35t3l3l5 
Ggf*t? C5l3 ^535 55C3 3TC4 I tfll3fl!t4 ’•HIT 43 43? 3?^ f3%5T W31M3 I ^53£ C5t3 ^(63 5WI f45TC3 
3T^4J (55I?r3 5*3C3? 

C 4 H* 413(54 3?544 a 45s( 6 4]TM(4H I 43 'St'£lf343E33 WT C5fc33 C4Pt(6^ I 2 'S KOH 43 31W 
(3 ( 4»5 I 453 31 1 A C5N163 3tW HBr 43 R(4>5I5 C5 (^T ^53^ 55 4154 4Jl®15415^t5 4f^4 36t5 05333 
435»t 3)33 44f6 B- '433(45 ®53^ 55 I 513 'S5®fTf343533 TO $53^ 55^1 1 2 « 4(3r4 C3M 43 5tC3 
(Rfarat 453 5^3 35^3 545331413 55(3 3&3 453 A S B *RT^ 43 43? 3?f5t RlSmt 53314 I A S B 55(3 
^165 5531 55*13(6 ft)l(v(44 351^41 4353- 3JT5JT 43J 
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*88 


™ : fvfhT'W 


►► OQo \ <p l4Tsi Pi4> (Carboxylic Acids) P 

(7PR 'Ss?3 C 3 l t3a 'SfepTS 4 3CT# I (_ COON) 3R3t 'sltmt* 4>|4 'Gh1«RP WT 5E3 

«rtw I ?sr€f%5T ^33* (- COOH) 43 qstffasl 3*T3> ()CO) « S’lSl&f'S'T (- OH) 4 ^ fl<N 3 * 5 Pi3 
3frt3 4w <a rtot >ail«l^« 3531 3^3 snw i 

wwi<Pl4ts|Pl' < P iflPiww <PjlfD 4f3® 3T f®f3 4f*T5 <K.«1 I ?®f3 
'S|j|pKif(D4 « 'SU1WHVfT5«f> §®3 «W3 3U5 rTWl 
5P*^ 'SfnfpTCTptW UWW-jTflfa^ 4f3U53 31313^ 3S£<Fo 
c„h 2 „o 2 , 43n?c n = i, 2, 3 t®nf®n fstPiMfspF 4^ 

(H - COOH), ^31 Hlf9 4 s 4ft® (CH, - COOH). t3405r!fiS!35 
4ft® (C^j - COOH) Sffft 4faC'£3 SiiwH' l 

3Rg% (General methods of preparation) : ftc.bs 
*rafeot?TT 'ST^n 35C3 3T3m® 4)ft® 

55 1 ^'© WT <jl*J : 

i. '31J 1 * , 1 C4>K* 1 : srf^I# *u»tft*|l3 i1?C4*1tilU « ’Tl*if*p3fii^ 4ft® 35CTTCT ^5® 

sjT?5JlR ^Jt"lWW*T spICT -S?lf<14 *£3 4.(1 <r ii®*l?C'b 53 j ^3*lsr 'atjwftt^e stiff's ^ 

4ftt® orf^T® * 3 1 

K 2 Cr 2 0 7 + 4H 2 S0 4 > K 2 S0 4 + Cr 2 (S0 4 ) 3 + 4H 3 0 + 3 [O] 

R - CHjOH + [O] > R - CHO + H 2 0; R - CHO + [O] > R - COOH. 

CHj -OH + (())-> H- CHO + H 2 0; H - CHO + (O) -> H - COOH 

CH 3 - CHj - OH + (O) -> CH 3 - CHO + H 2 0; CH 3 - CHO + (O) -> CH 3 - COOH 



ft® *.5V : +uT$lfa+ 4ft® 


JiWRfeM '® E l fitjWEl : 3RIH1?® 4ft® 5!35T ^g#5 ®t%T g3i?13 3TC3 ^5® 3*303 4)5 ®njj faqflft® 

5£3 sjvitsr ®Ut3!?® >3 4ftt® , ’# c t® 531 1 «w3fsift<p 4ft® sfcgfei ilfi, 43# 3>gi| "*i3if4 i 


R - C = N + HjO 


[H + ] 


>R-CO-NH 2 


h 2 o 


fHl 


* R - CO - OH + NH 3 . 


m 


3R3NTC : aspf 3 1313^5 C3tt*f3 ^ f^RTT 

<P|4«| *t33f33 3533 Wfl f 3 I <1^1-9 <P'fll *3 t 


M4fgf£w 4ft® *3 1 «a ROt-tiifiSt* Ssr wtoRr 


CW : STST33S H 3 PO, *S3 ®*lflffiC'« 3^ VWIflftxb (CO) « ^S® 3f%T 3TC^RT 

fsKHT^ lW3T*f SIOTP 333T 350 - 400 °C W’lRWRT ^3« 3S377T 4 MTs|Pi^ *3 I 


R - CH = CH 2 + CO + HA^. 
CH 2 - CH 2 + CO + H 2 0(jfta) 


H 3 P0 4 


350-400 °C. 

h 3 po 4 


ch 3 

I 

-+ R-CH-COOH. 


-> CHj - CH 2 - COOH (CSfT’iTCTttW 4lfJ35) 


350 - 400 °c, 

8. CW3t : CW 3T 3f WTStlT ®FR( 3t ’iPic.'srn 3W <«n»l 41# 3R5j 

4)1?TCE < lt% e T5 53 l 

CH 2 -COOR CH 2 OH r . 

1 i [H^ 

CH-COOR + 3NaOH ►CHOH +3R-COONa, R-COONa + H 2 Q » R - COOH + NaOH. 


CH, - COOR 


CH,OH 
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<t. WJ I lfik&S WTOT fafllC TO WTO atfaj^m : WTOT fwtTOPF Wlftw ^ <tMPsfa<l> <£\fm 

*tTTOT TO 1 DITTOS WtW Rww HjSOj « K 2 Cr 2 Q 7 CW <iml« TOT W <lt^ I 

K 2 Cr 2 07 + 4H 2 S0 4 > K. 2 S0 4 + Cr 2 (S0*) s + 4H 3 0 + 3[0] 

R - CHO + [O] ► R - COOH 

R - CO - CH 3 + 4[0] » R - COOH + CP 2 + H 2 Q _ 

(TOT TO WiMl^ l gl TO TOFf TOTOttW TOTO TOlfl ^ I ^ fowli** 

SflWf TO ■'’fTOTT'J 5T*^ 5? I 

Sroitf 1 *tokto wrfom : fcrottf frorro w* co 2 « mx ftfircn wet witfifsfaw ^ms Mg 

TO*T WET I 

R - MgX + C0 2 (W) -> R - CO - OMgX 

4>R4 i f4ifaw >a1^5«r Mg TO*f wfTn toot wts? fasrfro <pii4ifafi < p afire 1 wet i 

R - CO - O - MgX + H 2 0 J— U R - CO - OH + Mg(OH)X 

5m33MW f : CHj - Mgl + CO; -> CHi - CO - O - Mgl CH 3 - CO - OH + Mg(OH)I 

" <flPR®S ElOTlEIW *f* (Resonance Effect of Carboxylic Add) : wlflwPw afiiws W*JC* 

TOftflfclW afirs yic^a *IETT EnBftFW 2TTO fltlWttlW *lR«#FW TO I 4TOT 'auHwlRctfil - OH tf’f 
W’W - COOH ^TCTO - OH sP*T *pf >i sa«i 3. CSiTO (H + ) TO TOT ; sfWTOF CH } - CH, - OH 
^t*pWT CH 3 - COOH filTff 10 10 TO wfiR 1 "*ffTO*TT^t afit’S I 



CH 3 - CHiOH WJ C^RW ^ H TO 5 ! ’ItftCW 4FT H 5 0 + WTO ’ffo WCS I 


,:Or :0: 

Ml 1 + 

R-C-0-H=^= R -C = 0 - H 


' :0: 

:0: 


R- C = 5* 1 H R - C = O + H + 

. (I)" OD * . 


(III) 

(IV) J 


WTO^pII TOf 8 !! 


E I WH*T *ffero C^CS 1 ^ TO# I fTO II ^ I »T?. WltrtETT WC*W TO •O.fsi'O 

TO i TOFT II ^ ^ 4 | fe l C>llt>a ft*lf|V WTTOfS WWfRT TO I n Wt fa ^RillfS TO TO l 
^ WI^OT III « IV ’TO l aft WT^fwfiTW afiRTO CTOSRTO ’tkTO TOIW ’jt =jf?!.'» 


Wl^fatwE WTO I Wll^lfi&filW afitoafi W(.sdt*W ’ftcTO TOTTET ^ <p|4lw<.°ft WTO >6 H W1TO WT 

*rrfro tp- g*® h 5 o h wto ^*15 1 



R-c^H/\:b<;” ^ R-c=o + ( h - 5 \h)" 


(H + ) t t1 7 T W£F&%[ ^f?T iJPFSW OT*T ^*TSfT i 
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5*n?R : 


t“f?T (Industrial Method) : 

*ii$ctnf*PHR 4 ^ c«fGF : jrr arti 300 °c - 350 °c ®mtaiR ’fr®sf w 55 ^ fifr« 

'ssst 5R2R: w 55 i fKte ’ir®^ ams ®?%r 

^TT 55 l 8 - 10% 4%5 (CH 3 - COOH), 2 - 4% fcsfm (CH 3 OHl idW OJ - 0,5% 

cstr^nwH (ch 3 - co - ch,) 5®str snw i «RT5 *rrcB *rfa5if®i'H>t %r ®a»r ,«rrarc»f 

cvlolwl 55 l 4MC4> ’SR W® *ITfi5 5CT7 51*RT 5RT 55 l W JpR5 5#<f Ca(OH) 2 45 5TCM 

^rrcRfw 4ftts5 f^faRim <wi«ti5raii>j 55 i tswR^r ® oat^pRR cppri 

RQi*?ji ^£5 5t 45? ^t**t 'oii^ic-s c<jR^ 'skic^i i 


2CH 3 - COOH + Ca(OH) 2 - (CH 3 - COO) 2 Ca + 2H 2 0 

snkiPihR $4h<.«u 


‘Ul'lftflR ^IHCSl'G 5?®f7^ *J54> 5^3 200 °C '5T*PHanR ^5® 5R1R C«’8rW lBF5 ^RRWTl 
’S^l’TlfiF® 531 45* Jp5 ^)Hfi)3J|V| ^RRrat 55 i 4 £5 “ GSlt5H£?n> ^ sn^r" RRTT 55 I 

4 ®Jprf5(5t5 ^5HraT>» «TC5 HnSOj W51DT '‘TP®*’ 4RG5 5ff?T 40% SRU141 l5f*tS f m-l l f*l<E 4fo® 
‘‘TN35T5T5 i 


(CH 3 - COO), Ca + H 2 S0 4 — ► 2CH 3 - COOH + CaS0 4 

*ffefR*T , oua^*Tl«j CaS0 4 ?'<ll(, , (lli) < P '5ft'S(.<! 1 4Rt 55 I 

an® 4fti& NaOH 5T Na : CO, 355 5T5T af*rfcr® 5RT 531 1 3T»S , 4? iflT^s ^S® 5*C5 

, H% S 5 WrT iRlW C5ffelT5 ?5R£55 CH ; - COONa.3H,0 45 C=P5PT nf’Q3n SIR I 4C5 

^e® ^n?? ’5Rtg confer? 5’srR£5ij 55 i (Riferw t^wc3iB (ch 3 - cooNa) cp nrc 

3iMfo$l3!4i 4ft® 45 3TW ftftw *rft® <3 anrr fas® ^srrtxifiMs 4ft® w i 

CH, - COQH - NaOH » CH 3 - COONa + HjO 

40%( w / v ) 

CHj - COONa + 3H,0 CH 3 - COONa.3H 2 0 

(c?ssRFr) 

2CH 3 - COONa +; H 2 S0 4 > 2CH 3 - COOH + Na!S0 4 
^Rt^ « ^nwlfil* <a^572P 44t*P4 ^IGsT ^fRT C^TR | <^^31 'S(C®T 

C^4R 4c*i Cflf^RR ^’nlc^lfjK* 'fl’f^T'S 4 s*i l 

WfCTIWfl;^ l|W14l41^(f»14 : 5i<RST HWI<.|4l4|f!l* 5^ CSROTlfl* ^1^1® i 

(i) f*Wlt*T C44%4 C«IW : W4^ *T*[ ?ntt5^ 'SISRT it^t^lCMlS ® ^fSps ^SfVRT 1 *FT% 

‘'TRRTWfCT? 4141 fsWl^T RT w^5*'<{.<p Stiffs RR^tffsRS ?RT 531 I 

<0>- CH 3 + 3(0) — *• <0^ COOH + H 2 0 

(ii) : fV'J|'5<4 4R®R T5f4J(R f^*R=f C4^<.'5>ll3l4 

531 1 


C 6 H 5 - C = N + 2H 2 0 • (5) ~ C00H + NH 4 + "Wt 


(iii) VJlfietlwl f^O)-3ll4 *H5IC*U W ^f|5 4>1^4* <?Tf®R S^f Wt <Rlfc?J|V| 

(,<i»((.'8fl(.«a ®R*T 55 i 


2C 6 H 5 — CHO + NaOH • 


wsnamr 


■* C 6 H s - COONa + C 6 H 5 - CH 2 OH 
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<4 ftOHi i fP ?>nfas?tRr RQrii 'if?fi>« i c^tfsmsr cskcwoiEw ’ll? hci w ^tps* 

<nf ^5 fcwc? ftw »imt *mr t 


[IE 


COONa + HCI 


v t 1 ' 3 'H 


NaCl + 


<0>- 


COOH 


^st^PT ^F (- COOH) 4RT *Ht'$*M c l : fop? *jf& <w4fel*1 ^m<P *PT^ W SET «ttW : 

(i) j>l*i* «n^Nr *tffaFT 8 

rfhK : 4}?sfi> ’flwcfr ?ifSflT NaHCOj Na 2 C0 3 fa? ^\US 4-5 C^FfOT fer? s i^T 
SuS ?*? I 

*ltfC4'»t‘ e t : ^pT3*f > S|WC? ?*f?R ss ’ffiflsr COj W fafa ?? ?T *flfa^ C?Hf ?*C? ?TW I 


R-C00H + NaHC0 3 
2R - COOH + Na 2 C0 3 
Ca(0H) 2 (aq) + C0 2 (g) 


Wf 


* R - COONa + H 2 0 + CO : (g) 
■ 2R - COONa + H 2 0 + C0 2 
-> CaCOj(s) + H 2 O(0 


£tal’« -COOH YW ^Tai'o I 

(ii) s 

^D^HM 3-4 ($5t? *TSpTf fa? 5-7 C*Ff^T ’Tift CW "<F? I 4) 5^1 'I? 

ot©t wipvijiPi^ g?«r cm ?*? i 4i?r^Mi 01 m NaOHS^tw OTtra OTfanRN? 5 ? i 

♦fa-w-t : s?m ^ t^mfn ?*f ?m $«(& i 

fttfcMl : <?5r? ^ifBos - COOH WF | 


■ ^tCT^NiC? b : SSRPI? 4ifa '3TC*m ftWTCTf^F (H - COOH) 1%^ eppft I 

[^ _i fatr w ifj w <iito<r *ik?? -cooh ftm 5HW '4 ijm<w3*i ^pff (r> gr cm h *EWi w i 
i<m 'arjra -cooh ^ic-m ^iw (-cho) ^ \ - cho «)% Gift's 3 ? 

<u.«i f»HloflRM> ^pTw 4 )<ff!» *tfal$T l^®r[D<p ' ? 1 ^l v f i 

6 -*r <pHftqftT yre (- CHO) io sprtftrt»waf 5 FBTW(-C 00 H) 


H-COOH^ 


H — C 4 - OH 


H 


,o ;* 

II : 

-1C-0H 1 


(i) PHiwiiW gfa? ’d(iwis'a> 'smcsnf^rr ftfsr® Pi^win s? i t ?t “iji^walst'o Uoth 1 R^i-sw •he? ‘"iRIB's oi(. < p 

Re?lf<'* ?m ?ra? Pi^i'siw i 

H - COOH + AgjO -» 2Ag + C0 2 + H 2 0 

' 3 ifiQ' 5 > ^jirsn^R Pifi«i« *ii ?(55 g^t otw ^iw [AgfNHjjj* ^hr ’i^s ??r ^ift 

AgOH C ^ 5 AgjO I ‘flej'i) g^cH Ag 2 0 41? «lk*p l 

(ii) 4jj5p5 cv^<g? < IW Rwlfi« ^E?®tM?U i f?R*«2ih 'WSW^^VIR^C? I 

Cu 2 Oj + co 2 + h 2 o 


H — COOH + 2CuO 


s?®r 


(iii) 4)f5pE 'itluf^wiH CjpIflR'JsfP Ret IIS'® ^C? »ilsR>3ffl<p QFRTftc®? J il k rl ^VKFF 9 ! ^fl «M? I ^if'slfl’9 5 

n^kiiRw ^t? <t“t? ^n?wf? ?? i 

2HgCl 2 + H - COOH ► HgjClj i + 2HC1 + C0 2 


»IWI 


Hg 2 Cl 2 + 2H — COOH 


m 


2Hg + C0 2 + CO + 2HC1 + HjO 


E frnw i ffr p ^t?'F ?ri c^iwr ^t% i s‘ —cho ^iw*r ?r ^pfi? «pi4ftri»f^ 4f’F5 , ewt 

<4 ??w?l 4 atm»f 4 faM ; r^c??Ti 
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* 8 tr 


3 3 T[ 3 'T : ft'olu “=131 


14 

NaHC< 

h 2 co 3 

R - CC 

2R-C 

»IW 31*fc3 R : NaHCOj « Na,CO, Wl ^ 41 4ft 4 a [5(4 (H 2 C0 3 ) 33 HHIWtMlK « \SftC3ll'b3l3 

w i tPi^ifaPre iaf5i **)>(*. h 2 co 3 'sr*wt C3f% 31 3f5rs 1 a}%>s?r w 

3 3 ?T Na 2 C0 3 3? 5TW 'ttf <af5w Rla-til TOt ^^|51 H 3 C0 3 ^.*(3 1 ^ 8 .*1S 

fil«ll«t's CO, ’tIPI ^C5 1 

)OH + NaHCOj > R - COONa + H 2 C0 3 > R - COONa + H 2 0 + C0 2 

OOH + Na 2 C0 3 ♦ 2R - COONa + H 2 COj > 2R - COONa + H 2 0 + C0 2 

R-CC 

.-. 3pl 

3p<.'iM 

1177 X 

*ic*i (R-COOH) Rcnife^ 

top ^ i wwi gsti^t r m\m w$ c^f*f, ^ ^r<w 

WfTR^efT I ( 

rW ^if^S Pioiifw '$£3 ^TTsTTK^T ’ 3 jf§ : 

)OH + H 2 0 R - COO‘ + H,0 + 

*** K »~ f [R-COOH] 3 1 

T (5t.nl st*t 3^ (K a ) *tRf *lM *14 TTT, 3 Pi 4 'S'S C3f*l lf lRs i *ft^tt ^3T 1 

313T- H - COOH, CH 3 - COOH, CH 3 - CH 2 - COOH, C 6 H 5 - COOH 33 R«I1SH 3"3 K» 33 3H 3313K3 
10"*, 1.8 x 10“ s , 1.3 x 10 *,6.3 x ] 0~ 5 3S3 CTPIRfc C#T *1%^ 3pPE | 

fWI SiStl Wfs - R.'Jtf : 

u tfsH -stTPTC^r CO 3IPT « ^ m 5#!! <I'"33?CTTC 5 T 400°C ^3313113 ^5« 43C3 CH 3 - CH 2 - COOH 

3i®fG caif’R tcH 3 - ch - ch 2 ) £&$ 31351 33t3 2 - fw?3 caraic*nfti<> 1 333333 


» OOi | (Easters) (£8 

<p|4fafa«p 3Pi( 1 'S , a < p|«ifii ir i — CO-OH 33 —OH (— O-R) 3t Wf^T^yrf% (-OC t H 3 ) 'ilnl 

3C®r ct wK 3t*T , di?DiM3 3 *t*N# 'spre* -co-O-r i 


J WRPt (General methods of preparation) : Pul'lPT®' PR>s| ’I'tifsH'S 3 ■‘Sin 3® 'i> <p31 3J3T 

SIRS* t 

i. left's « 'aOTSTC^Rt^ RQwiltl : ^ HjSO* ^j«RT ^ HC1 m*I3 3*Nfa|f9|3t 

3 ft \5 « ’SRFIW^it I % 1 

" % h 2 S04/hci #r 

R— CO — OH + H— O — R R— CO — O— R' + H,0 

'm 


CH 3 — CO — OH+ H— O— CH,— CH 3 


»ITff h ; so 4 /hci *t]pr 

i ®n 


CH 3 — CO— o— C 2 H 5 + HjO 

(^r^rl?!liwlc?iU) 


■SRSf aHw ! <tP®lln«wH Wiirnkw uiPwmi - OH ■a aiji'iwivi 3j«pr - H ^E3 ’IIW 3§^,*!}t 

3 R 3 33 *. 3 f 5 rc ®3 r - co - sf*t « r - o - 3 "t 3 C 3 >a#t? ’K? i 

<5 3pfC® 'SlSl SF'3 31^13 3-'vl(«(*fW‘H RQj’sIs 313 <pca 313 i , ol3l <sfC33 C’FCS q*5153> 



313T PQmjIh sjnt/p n^Ptn Pt3 ] 

* 3 J vl(5n*«rt PIjmiii.'s 313 H 2 SO 4 CaPi RTW 5F3 (protonating agent) 'S few 5<od l5v*fM 41 «t 1 Pdswtlla 

1 Svisf HiPtta* 1 W*u,<ps j iiRit.<ji 'll la's ^73 3'4*[9i 431 33 1 
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^ 1 ^ 1*14 fiQwirt e^t*t*r : <pi 4 faPi<p ^jI*i</pi<w*i -s^iPRk^-k 

*4^5 firfV^t^R' f^fSRfl (Nucleophilic acyl substitution reaction) l ^ 

writi fafeFm t^H*r f^rt^ Strife ^ ^ ' 

sm qm : cafisf^ ^Piw t*w caffi^ <m4T*iPi«> ^ 

cajlU^lfii^ ^t<i 1 


; 0 ‘ 

CH.-C-OH + H" — 


+ 

rO“H 


q 

R— C-OH - 

CS) 1 u*ilRi^ 4 P|\a 


OH 

R— C + — 


OH 


tflwf . os|fO«4lf^|'>& '^'SirRt IR 5 ! <p| 4»< *lti»ii 3[S ^v ' a (f* J 1RU*#?. — OH «t fatter t w ^ 

CBfT® W ' 5 T 3 FT®‘ ^?T lira* *T*U^ W’ ^ ^ l 



iwj^T^Ssr’ww tfllW -OH W ^ TO ^ ’WW* ^ 

3jf?f <Ft? I 4 C3T5=r gj*J1^fM<l QH -SF^ -OH;' -nf?Rf^^ 



■5^ *jm : 'i^l^i ~»ffCT «j<j ,! ^ ,? #®Tr 5 f cgfij^fir^ ^"m i 


pOH 

R-C-O-R’ 

0 

+ OHT 


- H,0 


f 

:0 — H 

H 

R — C — O — R* 
cai'G^ifs® -a^ra 


^pjgjj' tffvf : &Sflt>dlfi|'o >iP©H cst'S^t/p 'STffi <PM l£ I j 5H *1^ 


o Hi 


0 


n _ h + 11 

R — C — O — R’ — ^ R-C-O-R' 
caflMilro jj^t?r 

r. *af 3 r® 'sjH^sst^'s m RQwt = 3 *iw ^r 

[ f^fSRiT? TFOT l 


rf 

o 

1 

¥ 

% 


$ 

i v> 


R— CO— O— CO— R + H— O— R’ 


'm 


R— CO— O — R*+ R— CO— OH 


«. « co <4* fffim •. 3 *rt? « co *trpw 200°c ^manr bf 3 « ^ift 

fiQl»ill *lIutS 2 f^ 3 T Rfl I 


R— O— R + CO 


BF,,HaO 


®0pm, 200°C 


R— CO — O — R 
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Wo 




iflS&T? f-COORl -HI^^H : 

ftf *tf^n*r Ssr? r^tt flnr w o.i g *ifwr ^jif^ 
*.&(& ! csH-si i 5% « <au ftr.1%. 10 % NaOH s?*f cum uw ^ f=rtSf& *fc®®r ucr hci srat 

'5(^r^ 2-3 OTST Fed, B^*f CTtn ^ l 

R — CO — O — R + NaOH^S?^?^*R-CO-NHOH=^R-C(OH)=NOH 

utesrawte 

3R— CO— NHOH + FeCl 3 

fom : WMf&W -COOR I 

» OO* | WTt^R {Amines] __ P 

^ I CT i fim (NHj) ^ I# ^T i£W!f*f?s TO!,^ «UM*1^«1 U WRII^'T §*ST 

’IBT 2[f%^rtf*no C*T CTtW? ^'!Or<lW ‘SITffsR ^Tf effi^ | CJfSR : oijH<t>'f?«l ^ITlfsR (R - 

NH 2 ), ^131^ ^Tlfw Rm 1$51 ^STlfsR ( Ar - NH 2 ) 7 *l^fviv!i^ ^Jlf^T (CHj - NH - CH 3 ), forsnt*T f<Hl3*l 
'5tJlf^{Ar-NH-CH 3 )^$T!f*h 


R-< jf 
X N^ 

I 

H 


Fe + 3 HCI 


• ? ■ 

■ 

. ■ 

«• 

#5 

1 1 


I 

■ *‘ 

4 *^ 


fra : ^rm?Jif%T, i o «rjlf*(*T, 2 " 'smfisr, 3° 

UTURm OVfv {General \lethud> of PrcpimHftiu) : 

i. qjH i ^ * mj i w i f^ f <mw ; att^s wrr 

‘SMti l il NH 3 ^ U3OT 1°, 2°, 3°unflra , « (/MflldGhMlfii WR %«T «1T'OTT TO ! 

tfltmar 'aijifvH^i. $jic^ic*3h tgf>fc®u ’tiw fafenii «ui®i<pi?<n ■auiwiRsisr ®Tu*f -^c-a i 


R-X + NHj ► 

R - NH 2 + HX 

> R NHjX" 

R-NH 2 + R-X *■ 

R 2 NH + HX 

> R 2 NH 2 X* 

R 2 NH + R-X >• 

RjN + HX 

► RjNHX" 

RjN + RX > 

R^X - 



■'tT'STrr uru i 

•ffejfirajHiw (Mw : ^f^rs ®i«rt f^w«T ar*ftw? 

H 2 <|JPf U^RT Li AIH 4 UTUT fWlffl* ®lR*(lfi 'au ifai-1 2f«« ^?T UTU I 

Sn, HCI 


R - N0 2 + 6[H] ■ 


-► R -NH 2 + 2H 2 0 
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-si 1 1 ■y i? it* gtfipf 'S <pP 5 ^ *f 5 pf g^r tot **t«i ^Jl*wi 3 *r 'sulft* 1 

70°C 

R— CO— NH 2 + Br 2 +4KOH *- R — NH 2 + 2KBr+ K 2 C0 3 + 2H 2 0 

70°C 

CH 3 -CO -NH 2 + Br 2 + 4KOH ► CH 3 -NH 2 + 2KBr + K,C0 3 + 2H 2 0 

^t^ 3 T $vi$r to^kr? 'si^s *111*1*1^4111^1?^ crar 4 t?sfi> ^1^ ■H-swrg; <w,»i TOi 4 TOW ^ 
®l l f4» 1 4W TOI^R? 5TOTR ’fgfspRs?? PiQhiI ?®TT 5C5 I 
8. '5Rl*n^l5®T : 'StEER’i, 350 - 400 °C ®P1?W[? A1 2 0 3 41? P-'aijRC.TO*! « 

NH ( 4? TOIJ fa fell v[fi5c? 1°, 2° « 3° 'aulftt'is ftJFT 'TT'TOTTO l 

■ — v acppH : 

R-OH + NHj — > R - NH 2 + H 2 G; R - NH 2 + R - OH ► R 2 NH + H 2 0 

350 - 400 °C 

R 2 NH + R-OH »R 3 N + H20 1 

■g'S'jfij 3m%TST5R5? KOI l 5?«f C^TT^T WZ ^TTsf*^ *f|TO *<1W <3?^ P. T S 3 ’ Wfa? 


*tTTOT TO I 

TOftgW TO<Pj> (Basicity of Amines) : 'aillWlPBT (NH 3 ) 41? ^#5 ’J?^ N -a? S p 3 5TCWHFT 5# I N 

»Bjsn*pr sp 3 ' 5 T°4 , R'S 'SmRIJTCoI? 4)?sf5 CjSFT® 'S !»*i| 5 fatsil* 4® s fR I 41 cm 

^ ' C°14tSj^ CST® %3R? ?R? I JW^lM ’SfJtfsRR? ^UjRsR , 1<W2p5'3 sp 3 ??*TO? ?t& 4)?? N 

*f??rjc® 4)?^ ^c«i<wi ' a cBft® <^to i n toto?® ftsTO csfrc®? S’lfy®* toot 

41T?T? ’TO^ftTO 5? 1 NH 3 'IjW* ‘‘Itfe® 51TOT <P^T ^5T AJ^V'?® 5C? 'ailMlfaTO (NH 4 ‘) « 

4.134 3ll3® TOR (OH ) ^OTgTOT I 


H 


H-^N — H 


H 


/ 


H \ 

H-^N: H + 
H X 


+ :OH 


H \ 
H— -;N- 


H 


/ 


-H 


(OHr 


4l W ' 8 l C5 (p, 2° « 3°) °nf?? RVOTOTf 41OT TOR 5 ^ srf^tfa® ®IJ1CTlftTO TOR TO^ 

rTOR (OH~) *1&RTOT i 


H 


R^N ^Aj^O — H 


H 




H \ 

R^N: H* + 

H X 


:OH 


H \ 

R~N- 

w 


-H 


(ohj- 


^j l farj c?tCT? c^Cff N 41? ^<1? ffTg^s 3,c*i^2n CSFRvS? W TO TOf57R? TO I 

TO^Rsi^sf a|wf (- R) TftB\ l 41TOI P-TOfiB NHj ?rfw 55 I 4R5$ <p|«H 2°- 

'aiofiiH i° .'5wffi ? ?r<w ?rr5W ^t??tf 4i?^ 3 --®uiRi 2°-TO1to ww i *Fi?5ft 5? i 'sjsfr^ 


*iH44>C.'#4 fir* C?W i.7 x 10^, (CH,) r NH TO K b TO TO 5.4 * 10~* 4)?^ (CHj)jN TO K„ 41? TO 8.7 x 
10 4 I C 6 H 5 - NH, TO K b TOTO4.2 x 10 10 I K h TO TO TO ^T? ®1^ «tg 5? ( 


NHj < 

R - NH 2 < R Z NH < R 3 N 

'ailUillfitlf 

p.^siTtfiP' 2°-®TTtfTO 3°.'autfiR 


TOfirtTO «J*r» : 


J. , S 01 M 1 CTil> 4 i ?T 3 ^T C 5 RTO 1 TOTT 4 : Rp'd^'i ®*lf ifii 5 T 'aulRPl»< 


5? I tTOHW fsF?T TOF5 Zn -a HCi Sn 'S HC1 <)44R TOT TO i 
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: Wll ‘ s f3f 

'auhtlXft Rlhftw W«T (STITT 210°C) <3 300 atm EIW 2j«T<l«?> Cu 2 0 <9RT 

’3fTRTft ¥ ! 'SljlWlRaW 5TW faf^SII "TOT 'aol«[^ fi i *9(1 lf*W 5*^3 I 

[ @~ Cl + 2NH 3 (g) 2|0 ^° alm - ©-NH^Nl^CI 

t*M*l C«f^ : 'oi'Ujj ZnCl 2 ^3 % v t(^I«t'® 300°C ®H5t3!tTI t*Mi 4i]fc a llf*tata 5W f^faFTTT <P(.<l 
«IJlfiM l 

©~OH + NH 3 ©“NH 2 + H 2 0 

8. 4[»pl|JR s cail»i*( >8 *flSpf ^3T 3! lW 'sijIw k.»iTu<|5 «|)I»iI^«(.«p «ljlf»l*i 53 l 



o 

II 

<g^C - NH 2 + Br 2 + 4KOH — <§)-NH 2 + 2K.Br + K 2 C0 3 + 2H 2 0 


^f5?‘ 

(3WS3 

'SJE*! flHw - W®T 1 m k^i** i &3°C 1 wi'Q 

C^M 4fi? <ii|^l wc?T *#=1^ W l ^1 1 <3W^J 

33T 1 ^fT^*T <*$vn ^ 

^rPl 1 


t^i^f ?r 'siiiRPh (c 6 h, - nh 3 ) - nh 2 cws «c«(iw*i stfenjra 

5R*f WRI «|4?1C*T-sI ^1% 3t>T3 I <S 3fRJW UrUTT &UW 

2f1%^T < W — NH-, SW , arc^T « 1 W3T «fWr < TPFT <PM 3W I 



Alfa's '55 I i$ 4»T3E‘1 WSf 33^ N-’lmhJll,'® 3TTT *435 K), <55 »i(.*i<i^PT ) >aulPif*i*i 'S^pF 

K* = 4.2 x 10" ,# 3^3515 ■iJ# NH, ^T^ms ^ ^5 l 

'snifter Htl'wsH : 

>. 'SiJtftH «I?M s 

*rft’*«T : 1 ^K*I ~gW5 fiCTT 3>T3 TOT (tfllH'PfRR « «IJ|*1(.«M^5 *t5pT 555 CTN ^ 
70°C WWMlS ^'SS 3*3 I 

«t4w«w : 5T fljfr »nre i 

R - NH 2 + CHCIj + 3KOH ? ° C ) RNC + 3KC! + 3H : 0 
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Pl'fcW : <^ff5 sff? 5 ^ 'WJtftH I 

WC+'Glfil « tjBJl-raifl oiilf*i<i 4 ^if^FT SR^N^Cff »Tt I 

®JJ|ffii*RW Cfl>IMtv4 « vsijWwH^tH <f>f>G^ *t^Ml*l 70°C ^5® ^*9W 



I ®?J fc<§t *W ia Tt^ I 


NH 2 + CHClj + 3KOH^£- <§)— NC + 3KC1 + 3H 2 0 
<a ?jt*(tw «wimict 11*4 a*it*nfr ^GtfSfaw 1 i hiw( wr i 
(CSi) *lfNt : 

*tfftK: *l l)^»HC«T £gR ^TXpTT fog ®TC® CS Z (RR gra §^5® gR* I HgCl 2 CTN ^Rl 

*'s® gsg i 

*fog’**r : «irtwNitiii-ni«iw(J»< ^m?TT m fof® i 

/NHR 

R— NH 2 + CS 2 ^ ► S*C(f 

X SH 


R— NH 2 + S=c(^ 


NHR 


SH 


HgCl 2 


RN = C= S + HgS + 2HC1 + R— NH 2 


ftrefg : fefg ^TJlfor I (®fl» Hl-ttltf TOR ftfiMlI 5TIW 

►► ooo (Amide) „ „ . . 


<3fo®£ — CO — OH yn.<M -OH ^^C4> -NH 2 TfR* WT affosifa^ ^<n?T CTT CTK ’fT'Sgf gR 
«n?p ' qnpi^vb gr «a1 *V5 'srfw?'© i TOgift^g 
^T*Nsft Tfl^P, — CO — NH 2 . 

>. ftsre 4fo®g gmw i fotpt ww tor gfe wt 
tot csit<p ijg^ ^tif*t ^■'iifK.'-t^ ® i gjw 'flPi's 
’SfTR1^5' I 


•V *V- 


230° C 

R— CO— O— NH 4 — ► R— CO — NH 2 + H 2 0, 


ft® *.00 : 'aifuR'B «Plik*ll 


CH,— COOH 

CH 3 — CO— ONH 4 — CH 3 — CO— NH 2 + H 2 0 

170° C 

^ cHj-cooh RQwm <j% ®g*. 'aioWf* to fiQwifS 

33T | * 

R. TOfl> diPlUM W*C«W ^TW NH 3 ftfifclW s TOft 4fo©g SiTTO C^R- CtfWl^S, 

gTl? NH 3 ifog? RW ^S® <wjw c.gt’1 gg i 

R— CO — Cl + 2NH4OH ► R— CO — NH 2 + NH4CI + 2H 2 0 


R— CO— O— CO — R + 2NH 4 OH ► 2R— CO— NH 2 + 3H 2 0 


R— CO— O— R + NH4OH 



R— CO — NH 2 + R— OH + 2H 2 0 
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$.<ts 


iMIYM = ft'Slfl ’W 


f <F“¥JC®1 ?IP1^ ®Vl»f I 


R — C = N + H 2 0 


[Hi 


R— CO— NH 2 


8 . <PI<JI91P1<P ^Pltis >3 ^ 5 ® <p<k®i ’^Jl^l?'* 1 



R-COOH + CO(NH 2 ) 3 — - R— CO— NH 2 + NH 3 + C0 2 


'"fsW^RJ'T : 

i. NH, ’irfC’RT *ffhFT s <l3lH=MW 'fiSR' *l*pT WtfWT 10% NaOH S^T ^S® ^ l 

*rtfmK : nh ’Ttpt ?? *n nci w csm? ^ <ra i 

toW 

R - CONH, + NaOH > R - COONa + NH 3 (g); NH,(g) + HCI(aq) >• NH 4 CI 

f^PSSRSf ; <<*i*i|i.« ^CONH ■ ^i<p I 

HgO *tfb*T : MH^HW ^5R HTfJTRT Spffl '®l(.® R*ll HgO <pw •'il»ll' , J ^3® ^ I 

^$h 


2R - CONHj + HgO 


-> » R - CONH) 2 Hg + H 2 0 


PiifcMt : -CONI I 1 


d 


■5H5r?MW : lau i mg.'b (R - CO -NH 2 ) S3 CTPtoWlif CTO -NH, ■SK’Rf N-'T'Tsn’J'T few ?f.q^ 


C5fP5 <|>l4Pl*1 'SpItW ?flOT MSHHOI <3R»t Jim 1 Wf PPIW COT? CSjf©^ (H + ) ^ -HIW ^ 

^«rfir sr-mr to® w *mr 1 r_co-nh 2 r-CO” = nh 2 $ ^ro=r ctIot^ ^tc*it ^h^®t 
flOEttClBSLi 


f^St +H <5®4 Trl® - $,.'3*1 : 

1. SfltRlft (R - NH : ) « 90l»R(|^n 'SfJtRtt® (R - CO - NH 2 ) 43T TOtf C<i»l-<1TJ 

*. Pm!'?#! 'SJtfiR (C*H S - NH 2 ) ^<T *H4<P$ NH 3 C^T? 

«. '3H l CT lf ^ lt (NHj) CTK I 'aiJItillftill « afl^snf? wrf^r (R-NH 2 ) <a^ TOI 

8. f^an^T’smft 1 ! (CH 3 -NH 2 ) i3<I^!^r NH 3 '=r:’W3 '5fW(3sT? 

4. NHj, R - NH 2s Ar - NH 2 , R - CO - NH 2 <9* **iF«$* ^ KIWI'S I 

'll. CHj-CO-NH 2 W’WCHs-CHj-NHj'SrfW’TOttff CVR? 


m 


o. 


»t*l’i'8'0|W <M - ^.'SV.i S 

y c, H « O WTOT ‘Sprfb'tm C#f*t 'ilRc'i vSiTiiW'Sl «®T <)^H l <a# NaHCOj C«IW C0 2 ^ W 

^ Pffe ir K.M 11 O 4 , •q a^®iw 5fTW I £tc?tra%s ^rttwPR; CTNft^w 

*RT?F^ 1 ctH(& '4|(|<lRi^l?,iis, ftc'tJW 'S <f>t4f^Pl^ >5<T1WT C^FT^ 8»IWI^1« C3% CTK ^RT ^RT 
^TNTT^ I 

A 'S B CTtFTC CH 2 0 TpnaFW I5 « 30. A?WR P<pih<pc<p « C*P^pR. 

a? » R^ fais if a® 1w NaHCOj C0 2 W ^ ^ 1 B l &P f PT p4N<Pt4> PsilP* W NaHCOj 

CW C0 2 ^ ?!C? I A « B W Pfclll (Faff'S i 

Iflwlft ctK A, «ljlC»llPi«W ’ITW ftfegt TOT ctK b ^•iw ^ i B c l C wMlww* 

Br 2 4 <P!»B<P *(5PT >i 5.1*1 101 CH S N WHfW W ftPlt D C^ 5 # ^?T l ’RpiS ROhiMr A, 

B.C 'S D \&fer5 ^ t 
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$<t<t 



ttHWh l M 97 ) *. 9 tr.*, 1 $®to *ift?tf«(W 1 l atcsl^ls •'i 51 «w*h«<, ■'tHii ** ‘ 

>. $$»t C«W WJdH $.. twr CaW RStEi-C «, CDlf'PT C«W Wfc'l, 8 . < 2 #!? C«W 2 , 3 - »&l»i'<lfe'ifi$<. 0 ' ? t» 
<t. to? G 3 W*T, 3 . to? calw top, H. top caW fs©j- 2 -'srft?, V. caw to$?, &. CaW 
,$*m, io. tarft? caw $atpsr, ii. $$r$? caw taiiwifiw 4to, i*. oarrRpr caw cam-i-^er, >©. fww 
c«w cfinw-r-sjaj > 8 . t«n 5 ? caw ctol^?, ><l osnf*R caw cstMi?- 2 - 99 r, *©. ftaim caw caw p- 2 - 4 ?, 

j<*. fia|p®T C«W OSjmUSTm, Jb-. tom C«W $em, Sfc. ^aim C«W *o. caW toP-l, 2 -*l^«l, 

G 8 tT*fP-im caw CStWH- 2 -m, ( 2 fT*fP- 2 -m C«W 2 -tolt? Ci^tP- 2 -to^A tom^caW 1 , 1 * j 
'b l to 'WT to?, $ 8 . CtoP- 2 -m caw oflMH-l-’SW, *<t. tatm caw fe^lVf 'anlPiwo, * 3 . ^am caw 
CgfpfWH, *<t. toPIPT caW tafHTM, *b\ $arpn®T CaW G*I 1 ''IIWK V*. CfitPIWP C«W < 2 #P, «o. CSfPfPJM 
caw tamiPI^, ©i. cstMlMH caW ^.alHWft'h, ©Jt. tafPJM CaW I<i® 5 - 2 -a.ijl ! n, © a. 5 ,ajHW C«W 2 - ^ 
jftWBlw ngltfiW <i)f 5 re, © 8 . ^afHJH caw ItoP, ©a. tarrt*T caw CSPItCTP, ©©. OWItwlftfe caw 

C»Jf*tP-2-m, ©H. CSfPfWlto 4f?5 C®W 4l?3, «b\ ?a(WtfW 4l?W C*W toto Wfto, | 

©&. ^arwiiw <ato cawfaStB?, 8o. tatWlto flto caw cstpf-i-^jlto 1 




» 09.^1 (-X) 


(-OH.-X, -CHO, >C0,-i 


COOH) 1l fttg9lf , lfiff^ 


y i ^tfe : cspTf?^r afafbc© (SSR ctot X (Cl, Br. 1) *HI'3=<M <: r ?RT 35 I 4®RT PfSRT wlfesh *ttf? PTC? $Sr? 
ClfNW ^33 VST I ?®ts CSfaW OTltot? *fi^T 5CT fafosl ^Cfl Wife'S l»l “TSW 

1 CTSBT- 

A 


Na + X (?5R CTH?) 


■ NaX (Wlfelltil W=Tftw) 


: Tfpjsr VI W^. fv^RT CW. ^ftS, a?>Clb5<, | 

Sl>lBlfe^ 48 : fifars^St? OTK. -SWrafe^ aflfsr i 

tj^tss'T 2 fs fe : ^ ©nsr aiQ^i*r (o. 1 gt '^’T ii'Ss *fHBi <w® ‘>w Jsssr wifesis *n^ 

aM^f 5W to ^’RT f»TartTr ^TW c*CT C®rtf^ ^3 I WS*Rf OTlf^ 

5 (sr limits 15-20 mL ^1^81*1 'llfec© 5^T I ' S T S T-T feitlv*! CaCS ^icss 

't’flfviw ^17^5 arts' i VKbS ©TST , aiv*f <3 ®a ,!, fS‘ C^T^T STSt ^CH ‘ 9 ffS5ft^ c r "PS I ^ 1 >3?' 

gs^ *^T SS®T (Stock solution). ^ Cl. Br, I W® l 

•afftaFr ; cB>G(USc<i 2-3 mL ‘’’rfssm ^r g?*t tor ATS ^sr’rf^nar hno 3 csm sw ^53 ^«n ^r i 

2-3 (TFl^T fe«l«ls tl^cjjw WT CSN ^RT 5S I 


atom's tow : 

w. •ttovt s • 9 ic^ i ^r ^ hno 3 4 ©is^lir to 1 nh^oh gto a^hr i 

tow : STffS^5 ctof Cl t*lto I NaCl + AgN0 3 -> AgCl(^M)l + NaN0 3 

+ 2H 2 0 


AgCl + 2NH 4 OH - 

©Tpft •'WS l ^ HN0 3 4 ©mS'ltS to NH 4 OH S^W ’’WT 55% 1 

tow : stars *5i5 ctot Br t*fto l NaBr + AgN0 3 -> AgBr(5tot + NaN0 3 
AgBr + 2NH4OH -> [Ag(NHj) : ]Br (©l^«ulfe"H toe|5 (d'WI^B) + 2H 2 0 
a | 4^^ 1 ; to? *TO? I ^ET ^ HNO3 « NH4OH S?W '°l3«J‘Tfe ! 

tow : ^5f? ctor ©rwito (I) I Nal + AgNOj -> Agl (Wt)-t + NaNQ 3 
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: P«l*l 


Ws 

‘ J (-COOH) « (^FTpTM (CaHs -OH) - 2 <l <lf^T 


HT$m %»IW 8 ftqi mffi* <af*W (H - COOH), <CH 3 COOH). <aPT®, C^^PR 5 

4 f 3 |® t gf^E, f 3 PM t®]# 'ithtf W MW l HCOOH * 11 * 11 ** 1 $* ^*!W 5 

*1 Sill'S ww i 


’ilWl 


Prsw 

i. silt's 4 $*i mmm 2 bw cMft stsct 
%t PtfaM c*r*mr mar M®t 

P|Uvi>l C’T’TEI CTM MT i 

$t*T ^(Swf W’fBr STM 

M 5 * 1 

w : 'amiPi 5 * ^ Pro, c«w«fiw 

*3pf®, >IJlPl*tl 5 PRS i)Pr® | 

: HCOOH, CHjCOOH, 

C^F*^T I 

*. NaHCOj 5 WS, *lftM ! 

CS>Gfi>$W NaHCOj >3* 
g^T Pra <fRf mm ftsm dflrra BMf 
®(?f < oi?i <Kfi CM^MST Ml 1 

WM CO, 

MM CMMT i 

-COOH sjfR 5 'a P)It>'» 1 

®l& m 1 

-^sr ^<aj-r ixfr- -xrdPrju ^ , C\ l Td ; .tr iC rTKZS r&1 -H 


1 , P l fr i lP T *lfM : CTR 3 ^ %T PuS^IM Mt*T ^ (TR^S MTSRT Cttsfc. «*i 4 fal*i<P > 3 pTS « W*<t*R 


S^f H* 5C5S I 

*NaHC0 3 *!?PFr : .3pT® NaHCO, 4? M7M ftfaRIt TOT CO, 1%¥ Wi°i *3 ftfiiRK 

2Pr*pT <!=(,<] »(t [ 

QHjCOOH + NaHCOj(aq) ->■ QHjCOONa + H 2 0 + CO : (g) 


4>9jO 'SBHWHfilfl (-OH)fW4^T 


a -VJ < 

*Rfbm 

PW» 

>. CMfefm ’ifWT : ^3^ d;^5< 

1 <T>t!l^ C^fSt W*T Pt? 1 

CTlfeffW *d^r CM5T ^<r 1 

[t^WiPlH C5M plffe'i- «im 'SR^IU WlRstlW 
tjtfw fer (3*c& siww tot Pc® ^ 

CTW ^itnr 15^1 C’T'TRI 'S^g PR® Wl 

ftr^T ^rr 1 h 2 *UM 

'aUHC-^W (-OH) 
^=i<p 1 

1 PfTJP'MTt 

^nic^T 5l*i 5ti i 

2CH 3 - CH 2 - OH + 2Na -> 2 
CHj - CH 2 - 0 - Na + H 2 

2H 2 + 0 2 * 2H 2 0 

PCl s /MJlPi^(3FR^^^ : 

<p^<p ($f$\ ^ 

Wf5T SRSJRIPT C®f^TWTt® (PCIj) 

djs5l6®M5i ^c*r nh 4 oh 4 Pr^ am 

W »RI 1 

«H , iwifs^m Mm 

c^rrsgfft^n 

CHj -CH, - OH + PC1 S ~> 
CHj - CH, - Cl + POClj + 
HC1 

NH 4 OH + HCI -> NH 4 CI 

s^TRT (-0H) 


: cmlM l * iMWV-H fe?T *f*RR MPT MW M I ^TRM 5 Na 5 ^«tl Pit* 

t^<rjt.< -sft MRW 'llPlC.® ■ 5 f®*M Wli^tllW MOT MW I MpR MW Na ^RtfSt W NaOH 'S H, 2 «Pi 
^?r ®OT ®TC*RI ^ ^ l >3 ®TC*R wr MOT «JBT »iW, Na « Hj IJt'it'a «HW I 


S,. Na *lHM s 2 ROH + 2 Na = 2 RONa, (wii««l*i Ml*iwwl$'») + t H 2 
*. PCI* ^Nt : ROH + PCI 5 > RC 1 + POClj + HC 1 T — NHi > NH 4 Cl (Mm C$IM) 
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*<t<\ 


» O'S.S I 'S (-CHO 1 >C=Q) 4?T aftat 


J^T : CaaStWR*!^ (C 6 H,CHO), taFTF (CHjCHO) WSTtf^T, tat^F (CH 3 COCH 3 ), 

RgE l MH (CHjCOC 2 H 5 ), c a-plHM -2 (CH 3 COC 3 H 7 ), 'aiJlP(UJll#WW (CH 3 COC 6 Hj) « asfcl wiwIMWH 


attar 

aifcm 

Rails 

5 . 2 , ^atf^r attar ( 2 , 4 -dnpj 
: 2, 4-'bl^HlXUjinfHlXa ^5lt®F 44# (.uJufuiSti 
Rea (2-i) taf5r faacata OTa arca atat'S i 

wsma a'sre caR sea ainwi a?ra aa i 

ae*R sjagma ae<? 1 

4|jlaPbi! > ^'!» (-CHO) 

aaar,Rst6H(^c=o) 

5 ®F®aRar 1 

*. Rhf foptap attar : 'm aRata Ramns 

4a# cWJ'IBSm Rea ^STC® 2-1 C5PTST fiSta - CSta 

cata arca S'saaica atai's i aaaasaraie? *rr i 

catarRr a*f ^tjam 

^il 1 

'»iJiaRsSi3.4> (-CHO) 

5°i < i‘ ^af^vs i 

«. UlFH attar : a^TF 13(.*F 

CtJstJfSSw '©It'© 2-3 OTf^T 

Us?? 115511 cara aar sa 1 'spssa? cSajf^aRe^ 

R^ieas aiRps circa (35 - 40)°c ^raaraiia 44 ^ 
Mira aa 1 '5ffw 4T 5 ®ip?t area a i 

cB^OIS'Scaa aicn 

b4>bC4 Pw»ra iH*t 
^fi sa 1 

-CHO 5®RS ®af?rf% 

taf%v5 1 

8. c^Risgaa attar = 45 ?# oJiUfSSca wPiujaa 
Rea »iea 2-3 c#r&r itaa 5 ^r cara arca 
-stGatsrca attaarar ssr 1 ^r*saa acv faaaeaa 

5 f&sf aiRtvs S’Q^i <p<j 1 sir 1 

□JESUS'S c,<ra 'S'lia 

Cu,o 44 «W- 
aarfjr ae 1 2 # ^asma 
ac^ 1 

-cho 5aa^ %af^f$ 
Rta'S 1 


foc5F5aai (^c=o) ■aaRf'frs^aa attar = 


attar 

atia^a 



ae# aaa ^a^ ^r 1 [ 2 - 

Rrcma (^c=o) 
^aRffR Ri%^ 1 

(ia? atm a^carca 
R[t>'® i) 

e5a3(5lsea cail^aia ai^cSwai^csa 
>aasf& c^tpt Rea i ®tc® ^ aRata 
aiRe®' stt^o arca ahaas aea c^flJra 
c^iilia a>f>i?a>' otpst cataas? 1 

W'bl>IWW (T^Wl ^TM v*! 

"^pr ^TT 1 1%5^ ®1W 

CH 3 C 00 H CTta asaia arca %r 


apnaRar ftltawv : « tadta attar 

i. 2, 4-'Bt^.HI^,CQl Ral$a ■?ftalfe s T (2, 4-DNP) aftat : 


% 


t? 

& 


H 3 C x 
H 


NO, 


pc=0 + H 2 N — NH -(O^N0 2 - 


no 2 

h c — s, 

- 3 S >C=N— NH-(0 /— n0 2 + H 2 ° 
H / 


HjC x 

H ^ 


N0 2 NO 2 

C=0 + H 2 N— NH— ^Q)-~ no 2 — - ^ 3 ^C=N— NH— <^^>— N0 2 + H 2 0 


2, 4-«9^ # il^c5l 


2, 4-^l^l5c5i Iwt^T 
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^ s nj i w tt r '<r, wiwiRPh. cnh 2 . c 6 h 4 ) 2 c(oh) . c 6 h 3 (CH 3 ) nh 2 ] m 

C’fRtPf JROT SO, *fTPT 5PRT ^sr fSr^F faRW RR^ R'ffR ^**(3 AH I c*K.<p|(.ri[ 

Rjwf*'ki$® £ <4 §h fw ftstifi 1 * c*fRTtf*r W*«i crh i 

«. Ijcsr faptw Rftot = m i w i Pm AgNOj Efl*r [A g <NH,) 2 ]OH s^r «jwIW« hRi 

frt l fi* ^ I CHjCHO + 2[Ag(NHj) 2 ]OH ► 2 Ag(s)i + CH3COONH4 + 3NH 3 (g) I 4 PkJHIww 

^*Tf RICH RT «lt'9 *jUw 1 

8. C*pRSR*f *tf^T : CHjCHO + 2Cu(OH) 2 + NaOH CHjCOONa + Cu 2 0(s) (*RT)i + 3H : 0 \ 
a, (.R i feuR *rftwr : fodSH « w?f? f<Qi*«t*j rtw wra^r 

fillSrai RM «r4s «uhlfl*n ’i&R •‘kH 1 
CH 3 COCH 3 + OH - > CH 3 COCH 2 ‘ + H 2 0 _ 

[Fe (CN)j NO] 2 ’ + CH 3 COCH 2 " > [Fe (CN) 3 NO . CH 3 COCH 3 ] J - (®TT«T R*f) 

(- OH, ^c= O) "HI'$«MC e f IR Spectroscopic 

istpnr ^uNMtMI r- a rtohr *ifHf>T< rrtcr (Sr -N^St ’•irw rch «nf% i 

(Tflfif 'SjjiqfoC'R CTOT CHRtR « CRtfRR JRR ^RPW. ’STTFtfeAlt® \1t<M C’TO yp^pl* JRR 

<3 ’tfm, qfR® cro r jcr ntf*R *tfter ttsrtfR i hirrIr^ *fftor rt 

RT^WJ f4f®jf CHWH ^pTS ‘I'SHM RRsjj «p|4<p 31 H'lCM R'MCH* HRRf Rf» 

<p^n I <IT*I i 

^<J «p^qs g i re tR T X5M N%5 C'TRCR -TO ^<$5 i&W®<3 *1% ^PT^R ^RTsf^o 5R I «Kt«l(R« st^fsT 
CTOf'G fow SfPTRTT 1 'SMWlfe,'® ^f*D (IR) C*tRW<r WT CtfTWraf’f ^FTWT ^ ^C*1'S 

RSIOTI# w 'atW’ai *1=1 CM ^ T3v f^R ScsBT*it ^fS RC^T RtSTSfl I '6^ *5^^ 

•&$ rt «a^itw sp' 9 f <fi cwm 6*3?«ifo c*iwt 

4%C5 *|IC5r I RT f^Rt T&t CTlC'R *t&ir RStfetC*Tt f^feRt C^3T o|£« ®f*fR I 

5TIRT CTtC'R W fer IR^ff 5RRT W7R CNtfW ^ 

«ra^R3^ RTC’WP faf^rT ■STT'JSM ^ £JR^ | n^ItN ^f*T iR I (*P) sRRTt 

(Strctchig) 'S (’t) <tifl*< i 4' i f (Bending) ! SRR'W ^ <53T I (i) Slf^RST 5PTRR 

’SI *t 11 la (ii) 'ata^fts^R fipfRIR 1 *ius»<p<5 w ( ^S^I'bIW w[*f ^*nl ?,?) — 

(i) (Rocking), (ii) Ptwlffl” 


tfeff ^ <itsf«p*5 e r *p*M i i 

^ CTtCTR ’St'jre ■?# <9 isitcnw CTIOTS sirmir tXlf& IR RfaRT ^r I »awfl» (Rim ftfea 

^ 5TR f%a TOU (C = O. O - H, C - H twif^?r) Wl WPI ^ 2R 1 



ww 


(Scissoring), (iii) 'SwR (Wagging) 3 (iv) JfkW* (Twisting) i 



qi psCT fustiRn wfif® pR5- 
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4rgsfi? f S rf gf^ PlfuTS *1%? 'SlIWl C*fW *ll'3»(.® IR <ITT® I 'fl ^fl® *l4k*lMI 

gscg ?T$5T ^911 yRfl ta ftf®® W ?¥ I IR ^fft^f? ^Tl^t 400 - 4000 cm' 1 ^PW <0 g4lRls C*W 

1000 - 4000 cm' 1 *f*l® 4)5tW ^iT^Sgctfjg *pT^ 41®TTO 4rgs. Z1000 cm" 1 ®*5f 

ifl®ltg*l f*F3fRT t2pE> 4)«il4>| I 

^ c f ij g^s otpo fac*ra 'sisbpt '.‘piwi <otc®5 ^w*pt c*fW e R s ift ■sFWRf ^gist's 

\ ^ c^n?rr wtora ir ^frf^ e t rm/f^? 5 ra e r gyra® cs wgawr ?t 3¥ cgt 
q»wfB ^ CTlpra ^arep® ^iftn® <iw gw c=raw 1 Sgi^m^ cgstwr PitFfir ^ ♦i4hi'S«t *pi«»> 
(^ = q) «nw* ®w CTWRar ir pfM/f'rpni'f ?^tf*rc® 1715 cm' 1 <pkMfe $ts ■n>k°ii 


<11 It®?! «i|R’®l<i *iik«J l 

41 %JT 1850 - 1650 cm -1 4 <#*fW3 W g^STP 8ftW» I CTtW? ^C = 0 4R < W 2fWf ^ ’TlW 

^ 5p-g ‘^ggitpr aife i ot c*tw e f/f^rg ,: t gn®fB 1715 cm -1 s^a ftpf® St* gr 


iSht 'S« I *t 


Wh 





^P^IOFTtt^ 

ii iUfa 


0 

II 

R-C-H 

0 

[] 

R-C-R 

O 

11 

R-C-OH 

R - CO - NHj 

o o 

11 11 

R-C-0-C-R 

O O 

it a 

R-C-O-C-R 

0 

II 

R - C - X 

0 

n 

R — C - OR 

^TTC®?T #nr cm" 1 

1725 

1715 

1710 

1790 

1760 W-i 

lgiogji®-^ 

1800 

1735 


'StiWfMfc® (- CHO) ' 3 J 6 T4> : ifCTftS ^C = O 4RT fif’TRM £fRT 1725 cm -1 4RT <pki<plk 1 ®C4 

gsi^c ! t*f i T ^ gra 1 - cho ^tww c - h ^rt sprT^ffi’ ^f^tsnw ’rcfst \ 

41 £prra c tfB TJ^T <TR®?t ■rfW I 2750 cm" 1 2850 cm' 1 4rfB *f1^Nw^?r I 

'SUWfasfeB ’SfR* (- CHO) ^TtW ■5F < 1 a, ^t?T <r*l-4-ilo.*l ■Sf'Wk ^*t^W 

^ff^C = 0 <UH)fD Wfo'W 7TW ^TW I 1725- 1 700 cm" 1 

I ^IHfeRteflbg 2|'iJl(*l'o t jf& gjT® *1T - 2750 cm -1 « 2850 cm" 1 Pw*f gR?T T3 0Plfe^lt® « 

1gscBrw?r ■sirgr l^rgRrrTg cro sfsr^i fgww gsw 2750 cm' 1 ^ ol^IS i 



fsar^.O^ : »CT IRg^f 
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Vjo 




(^TC=0 ) TJW S 1715 cm" 1 4<I »rfs|4>fl' ^C = 0^ 2PfT^f I ^4 

yjtJc^i <sft> ter fff^ ^nsr m ^trt 4ift» ftoo ^ttt i 



(flrf^Pff (-COOH) : 'flC^taf ^C = 0^ <11^ 1730 - 1700 cm" 1 %STR WJtf 

i ^R'5[t , T 1, f*T ^rS?3 {7*17^1 ’EFrf^T^P ^TTil ^TtTT 1 - O-H JKT PWt 3400 - 2400 cm' 1 

^5 «trw liRt c - O Wf 4TR5fi> 1320 - 1210 cm" 1 ^*0 ^4*1** ^ 

(^rjaj -O-H <!T«f&4 (3400 - 2400 cm" 1 ) 4RT ^TtW = C'fR'f 4Jl’*l^ *RTif ^T 

c^tw ^»i4Tfll*i4 ‘flPic'sfl Piftw^'r ^3T i 


^l4^5l tj*I¥ 

^pr^Rsj^f^ 

^IW^fSyUT (cm"') 

5. 'SiJWWR 

C - H (stretch) 

2950 - 2800 

*. '5iil*ll4‘4 

= CH (stretch) 

3100-3010 

o. 'aijM4>tlrr 

CH (stretch) 

3300 

8. mfullMlB* 

C - H (stretch) 

3020 - 3000 

<t. 'aomwfcn 

O-H (stretch) 

3550 - 3200 

*}. 

C = O (stretch) 

1700- 1850 

S. fowh 

o 

11 

o 

.' _J 

1750- 1735 

lr. '4 5 *>ra 

o 

11 

o 

1750- 1735 

fc. '*lilf*IH 

N-H 

3500 - 3300 

5o. 'aUWf^E 

N-H 

3500-3180 

; ii. ^owt^r 

C = C 

1600 - 1690 

! «ljl*14>!^ 

CsC 

2100-2260 


<a^>nr (r - co - o - R') : >c = 0^^ 1 735 cm’ 1 *5 ^r «nw 1 w R’ 

^faicstw ttost 4 w^cti»i ' c*TT^®r ^iuftw ^rar *ni 1 c - 0 ^r '®t^if*R 5 

?it^ 3 t* w i^ ^ps - 9 ftra 1 ^ 8^4 iiw?r >545^ ^,15 (3*1^ '®la*a 2 p*i«'s<i 1 <.**11*1^1 

T^TSTT 1300 - 1000 cm" 1 I 


'Bhl4<M J ')4i v f, C— O— CH 3 CWSS 411® *t15»iRr» 33T 
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OH C*H%T -OH C^CS C-0 4<T 2PTm ^mTRFf^ 

1250 - 1000 cm' 1 TOT ^ I ^ 1° 53T TO tWM 1050 cm’ 1 , 

2 ° ^JtTOfaPf 1100 cm 1 ^ 3° WITOITO^ CTOJ 1150 cm" 1 %nTT C'lm/fsTg’RT'f "ifcnfa"® 
33 T i i£|f& ^pj\s 1 °, 2 ® « 3 °-«ll 1 e U , ? ) l^ s W *ffc*T oiVlyil fNtTO W® 1 

o - H SWiacM «RT #T H 7^1* ^ «TO* TOT CTORmB 3650 - 3600 cm" 1 ^fTCTRT 4?# (sharp) 
<IJ!Ms<) 5^1 *#erfw ^ | H-4*4ffl' O - H SPTm 1 # 3500 - 3200 cm -1 4? 'TOT 2M^ ^5T f|CTO 
^?T 1 f^S^i 'i<FC®1 415^ fTOW C*W "STT^r i 


«IJWWIf*l 'S C^TORT C - O ^ O - H *1*114*1 < f’ uw 1l? : 'an^g^t'lf^s H WT O-H^TO 5 ^^ 


to 4? tot 4ji4>IT5 £h ! *< %f?3tf^nr® 

^ i ^ o - h *pn?p# i°, 2°, 3° 

CTt»r 

C-O *PIW cm 1 

O-H era 1 

1° auwt+ivi 

1050 

3690 

'auHWT^»t C^FTOra CTO5 W5M 3690, 

2° 

nob 

3630 

3630, 3620 3610 cm" 1 <V9 «ft*lRC'* 1 

TOTR C-0 fld'ofS* TOIW 

3° «UM(.4*M 

1150 

3620 

c*f=^t 

1220 

3610 


*i(HC<‘l*X 5 ra 1°, 2°, 3° C9*TC*1< TOT *11^ 

£< 11 * 1*1 ^><lt »i f-si I 


q ^ jjjjgfjjjj ROmii 

(Preparation of Glycerine and Phenol & Identification Reaction) 

» OO | f^nfe fllfe (Preparation of Glycerine & identification Reaction) JS 

fSFTff^T L£t^sf& ^IJWW I ^ I 1779 %*T CTOT 

£f^S I i]f& SjfWlC'fS 2 f>fTfcf% | 

: C^T e t>f<ft,<P TOW (jMfih e 

Wflt l 4 'afttfRcSJ^- 

(^F) ®T^I?I S^f, 

(*T) ^ Pi f,o<i ^T 

(*t) 51W? fifSTC^ QFtfiR s TOT TOT TO i 
{^) g^T TOT a 

^t\s *il<iMI*W StrfSRfT i os*! ^3 dRa fw ^,S 8 : S'rfRi'i 

^TTW ^FHT, ^P5<p C^TtWf TT <pPS<p gW ftf*TO TOW 05*T 'S 1>R ^T Sw>s-a 

<hlf5 Wlf^TOT ^T ®T^T <3 1SPfli?5T Tg^fiJ I 



! o 
! n 


CH-j — O-fr-C — R 
| O 

CH 2 — OH 

CH — O-J-C— R + 3NaO 

H » CH— OH +3R— COONa 

l : 9 

I (*IW*r) 

■ u 

CH 2 — O-^C — R 

CH 2 — OH 

(C'fi®! ’E^f) 1 

■■•fYl ■ i aCjj i \ i 

(itpTTra^) 


tor lira wit lafSrow c^nfeim ?r n^ifrom w » ws^t ww <&*\ r ^r ^ngRtgfro 

^THR filers W aQh^i? *inH?h (Saponification) I 
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(*T) TOt bRw 'adgRc.sHH' : !TW TO ^f<TW TOW ^5 HCl(aq) TO H 2 S0 4 (W TOW Stable*! 6 S'® 
TOTOrara ^facsrot tow fsfrofro o S*wg toh 


ch 2 -oh 

[Hi I 

OH ■ J » CH — OH + 3R-COOH 
CH 2 — OH 

(ftqifrp J 

SW*} fjPTfRfa swt CTOTO TOW f%¥ TOfi* gRfW TOfes TOjTOffW WW TO ^ TOW l ¥]# 

TO? (TOSTO TO i ^tir 3TWCT ^£t$ TOW £kWi: , ©!^?l ^TW gTO CTO TOW Sfflfw TOW WOTO TO i 
S^W S^RW SffjftT®' TOfft 71 TO1W *tW TOW OTSTO TO I *tt1w 1%WW %to1to TOOWf TO I 

(*f) *WR% : C^fSjrf^TOW O WCfilPlWW StoTOWW TOTOTO *PBT S*f5ffW fc.CTM CSHf^T 

’ft OUT TO I 3 ftflRfW TOTO wtfTOW ?KG$*N sptlPlC* TO 70% fsWtlTOT TOT TO TOW I 

OTORR 1 O fScpTW ®18>&W gtWW TOW TOW 500 °C WT^flflSJRr WWTOCW S^KE TOT TO i TO®T S-Q^TCWf 

crof^R to i gw *fr®*r tow 35 °c few gw tocwi^w ^ttwrastww cro tot to i 

’WW 1 , 3-^lRCSPiGW!RiRl2l«i g* CWfW TO i ^W CTTTO gw*f "WTOWIW 150 3 C ^TTOWISflW 

TOW ^fe*TW*T srfTOT TO IjfrlfeT TO I 


p* 2 

ch 2 

C«2 

CH 2 C1 


CH — OH 

II 

500° C i 

II 

35° C 1 

+ 2NaOH 

1 

CH + Cl 2 

| L 

►CH + HC1 ; 

| 

CH + HOC] 

► CHOH 

150° C * 

-CH ~ OH + 2NaCi 

CH 3 

CHjCl 

| 

CH 2 C1 

CH 2 C1 

| 

CH2-OH 

(f^mf^r) 


HWfita-in 1C RWTO C T : RuPiRFs f©*ff5 *lftoTW WTWJW QRtfifa TOI^TO^ TOT TOW TOW I 


S>. TOOTlfel ^tffe : IjM^HW U&W KHS0 4 TO P 2 0 5 ^TOTOf TOW gfe W<$ fjTTOfw^ gt ^ 

TOfw TO’TOlfTO RCW fw*jt WFCSFT^R TO 1 


CHi — OH 


CH 2 

1 

CH— OH 

I 

KHS0 4 

II 

- CH + 2H,0 

1 

% p 2 0 5 ^ff 

CH 2 — OH 


CHO 



(«lilt*lfi]H) 


KMn0 4 gwH *fffa>t i H : S0 4 KJMn0 4 g^RH CTO TOW KMn0 4 ^ WTO CW^f^T 


^*IT^WTO I 


2KMn0 4 + 3H 2 S0 4 > K 2 SQ 4 + 2MnS0 4 + 3H 2 0 + 5(0) 


CH 2 — OH 
| * 

[0] 

CH^ — OH 

COOH 

CH —OH 
| 

*- CH OH ^ 

► choh + h 2 o 

1 

-h 2 g 1 

i 

CH 2 — OH 


COOH 

COOH 


O. CTOT^T CTO^f#R *#TO : CTOT^ (Na 2 B 4 0 7 ,7H 2 0) ^r%I gTO 2-3 Wf&r CTOWlf^T CTO TOW 

gw'f ctoiPt tow i g gww ftf^nfro cro tot ittst ctotRt ^w*fr tow to i fro frow 

to^tt g gw^w 5^ tow ^prro w*f 1 row tow &m tow towh TOfu tow tow i 


r 

CH 


CHv 


O 

II 

O-C-R 

o 

O— C— R +3H- 
O 
II 

O — C — R 
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» Qg.ij 31% * *3 ^H^lfl fifesIT (Preparation of Phenol & Identification Reaction) P 


’flW a|*( ■tpolt'i ^Sjf^pT >TO (- OH) ^ TOf CTTO C*flM TOT £R*T 
TOT i ’TTWfTO TOTI^Sf* C^fsr^ Pm •TO ’lR(b>s i CTOT 
§555 SJTO CTfcnt -OH SP3 4&IH, %S 4 15 34*1 M«l CTJCTTT TOT TOfor 
TOT (PFTO - OH Splf& '8UIWIW(I34 ?TOTT ^TO ’TTOfa Tf^ TO* 1 TTO 
'=DW{,<pi%t.«n<i - OH (3TOT 'ai)i«n<i» r 5“i STOfa ’TO ^T <i , nC’SJ'sr C4TOT 

*ir#1TO? ’TO ¥§ TO* 1 C<HfeH TO3TTJ ’TO W -OH ■STOT?T ’RtfT 4CTO 
'SrfW'S ’TOT 1 - OH -STOW ’R^jJT t . 2, 3 ^£T!% TO? ClRTO’fTO 5 TO3TO 

TOtRjftijSg,, <3*1! 5,(4 ^TO 5 1 CTTO— 




to toitoto cw cafg-r sjfaftft'jgTft CTTnfc tot c*fm gr ^r#r^ 4fw (qh,- oh) i ’prg oftors 

'5f#?i 4fgw 1 


CVa»T «f*{® \ Preparation of Phenol) : 


i. ’TTOT C$g w C^W : WWtft 3TTO<I ( 1 70° - 230 °C) W SJT« ’WFT 05(3? TOT 

■TOTS ’ifgSfH C’HpT >3 43 fog, sil ®<p 3IC4 1 1 ’fttytT (.\s'?k 4 ^T$*T TOCg •TFW^il^i'i t<p < niPi'0 5¥ 1 C^T 

ss[?TO ftMTlil C2fCT CTOs 3J1TOTf*TTO' TO OTS3T 53 I CTOT3 3t*U 1 0% NaOH S^f CTO TO 
'SIP1MM ^WWI $31 I TOS CTOT 3 C*Rg WTft3 C^PT^ S?^ CTlfeTO twf& WITOt ^#?T TO 
53 I «IHJWj £5(3 C*5*T TO^TO* I 


<§>- 


OH + NaOH(aq)~ 


'^)^0-Na(aq) + H 2 0 

fwifeum fas#) 


'SF^rtr wict ozffi ^ ^ 1 ^ ^%?r 

t&inn 'srprr #\\ H2SO4 c*n*r *it'© rf ^rr i H2SO4 ^ ' 5 cti St* ^tc^t c s Oi ^tjT^t 

"6FHT (TnfOTTJr ^3= Wf I 


3<S>-o- 


Na (aq) + H 3 S0 4 (aq)- 


■@t 


0H(/) + Na 2 SO 4 (aq) 


<§>-°- 


Na (aq) + H 2 0 + C0 2 (g) 






0H(/) + Na 2 C0 3 (aq) 


?c# m? c$®t aff3Rnrr g<ng fro to w ^5 1 4gnr ® 

1 82 °C gT'H'iliflltJ <> n , 5F 'gut ?3T 4 ■SI’TStMT cv'twti ’^p5«W I ^ [f«%» »<i»ir.<p 4 1 °c ®Mn|ial« •fl'®«i 

*t><N.«7 C^®TPT f^TO CV'i'l ^Tf'aTTf TO I 

4,. ft S fi i H CW : TOnfipe C*nJtlTOITO *ri?WTTO? TO3T %TO C^flR « CS|lf*R 

*fT'8?rr to 1 c^Jifro « csnf*iro h,po 4 4 ? 250 °c tototc 30 atm to tort to?! 
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ftSfira i ftSfro? 1 30 q c wtoto <n^ toft d# wlro to 1%^r TO^TO^r?^ 

^rfTOS - TO I ^ H 2 S0 4 TOT 1 0f) °C W’RWRT fac.{ilfers <PHC=1 CTO* *T 'fl CSffTIwH TO I 


ch 2 

II 

+ CH 

I 

CHj 


H^PO t 

250 fl C 
30 atm 


ch 3 ch 3 t o 

/CT\ l 0 ->, NaOH /CT\ I ®W f>S || 

<Qrr H ^^\°o“ 0 “ 0 ~ H i^k© +cH5 - c - cH > 


i 

ch 3 

(ft<$f*M) 


I 

CHj 


h 2 so 4 

100 “C (PH ®0 


' s csnf^PT c^najifaiiis ’U'stti *rf¥ is^renta csfHtwR ; s[% sranw^r ^prraf^ S^iinR i 

40% >3 WT I 

«. tgjfc «M1% : C«HtSH 2J«!^ 3RRJ5T ^f<r ^fffOTS Cl, 4?' fafaKII ^ET tjNMlM'lfSH ^E?T 1 
CiMMIt<HftHM> 400°C W^IWI? 150 atm "51W 10% (W/V) NaOH ’TWC'f ftf3RJT (HlfenW 
f«Pt*tuJ *rf?j®W 4*30 l tllfellix r<PC,^t» c.<p tffff HCI *II«*h S'-SL'l ’llfo's fl.CTiR < ’Tf'S3IT *1131 t 


Cl 

®+Cl 2 -^ |^) 


NaOH 


400 "C, 150 atm 


©- O - Na - j ^O - <0>- OH + NaCl 
*fTTO w 


■ C' p fl= 1 H -OH ^PiWs^ 

i twwif -oh to c<Rf hn wc?ra S p-- ^raroifw to*t 

*tT ^wff 5F*r fSnrt <pc< i sp 2 -^is^lflr$ ^l4*i 

-oh sp*i t ^ftw ^ ,p nr 



tost ^nr tw°i y\m to i ^ toct jjro c^jw i-T 

TStm >l^C : er5 ’5^ TO I C*MC*ra K* = 1CT* - 1CF 10 l t,^c°1fl <^1 TO I 


^jHir ; W'S?^* w cww wr c^ttt w^t i 



^ wusftt*^ {?t^T TO ^ttTSTPJ ^cs? i ^f^cer^ ^fTO^[ 

I 'ofRiitertH'Si O - H TO' fk®F 
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(Identification of Phenol) : 

i. c^ptort *w o$t#rf totfrt m) w twi to i 

^iSI^hw c^r jto ftra - 2-3 
OTtt w 3^® 2p#^ Fed? 3^f C*rr*T 
s^f ^ *tRr c r^t?i i 




#■ 


OH+ 2FeCl 3 - 




Fe 2 + 6HC1 


^ fenfire cRsiif*p(.«<u (c^r# ^f) 


<8, v t lHHtf l C*MWtf s^f 2-4 

c^©f gifiK *nfar a^r cro w 2, 4, 6- 
jfrg cgi OT CtHWd TOT TOTOWff 
^5 1 

8. ftl4H TC TH <lfbF? : 43& *l?WTOr (7Fm3 TO? TOW NaN0 2 ^2-4 C*P1^ ^ LLSO* CTO 
^57? <Mt*i fej 6 ^ apro to « *ra%r^f i ^ %r a^iw facies dfc'S <# 5 ^ ■ p n^rc >5 

OT®f qplC°l 5 ^C*Rl TOT 3 JTT TOT i ^ TOT BTOt^ "*rc*ST 4-5 C*Fl 5 T Wl'slfl IWf CTO" <P<K. Er i 

f^TC^TO^^TOH%T 5 OTTO l 



HO^g) 


NaN0 2 /H 2 S0 4 


.t 0 -^)^N = 0 =^ 0 =( 

hno 2j to V_f w 

(TOT) (TO) 

H2 ° + 0 == {=/^ N- ^ 3 _0 ' Na+ >=N 


OH 


QH 5 OH 


h 7 so 4 


^psIWTOBT OTfero (TO ’H) 


Y_f 

TO>lt < i‘* ) "T ("TFT) 


OH- 


1 $ PMMUIH < #^T TO 3 T JS ^f^ 5 ‘ 



"*IPT TOlCT : 1. (3FTOET ^tTO gTO <p|TO^ 4HlTO I *sfi> iTO« ^’S?It J H.§i l S '9Pl ,B **1^**^ ‘fl^TE 

(H 2 C0 3 ) rn HHIW l foilW Wl, NaHCO, fl *ftyfl(feHW Wf, Na.CO, m TOST CTO? Bt ! WT 

CO; TOT3 TO*1^ ^ ’ft I <?TOT, WfTO -^s (H 2 C0 3 ) TOfSFT a4®r TO NaHCOj « NajCOj 43 
^ftW CTOTA'T fifiHlI <*«! TO COjTOHTO^TOTO TOW TO I 

otto q netnalB* c%n - oh a^r tot# crofe totcto top? ■$& TOre to tochto otto tott^ttoi ^ctoct 

TOTM l CTlB 4 » ^j l lt+TO 3 m I stairs; TOTO 'amPTWfi» 4 s 'Sii 1 «TC 4 >W*lit «mw Rmw ^ ^ ^ 1 c<|iR - 

2 1 

ch 2 oh <§)-ch 3 - ch 2 oh 
' anw WIW 2 -Pp*4?®T 




% 


te> 


fl> *gFr#, C55n, *liU l PfBI*w gfoffr/e 

(Preparation of Nitroglyserine, TNT, Detol, Paracetamol & Its Uses) 

» I afg% 3 (Ni t roglys erine Prepar ation & Its Uses) P ' 

^cSl l ^>ii ^4 t^w^s^r i to ^T'^rsn 3 jT?r l 

2f*|% : C«n«T®^t IFlG^f 5JOT 7 mL ^fllw H 2 S0 4 « 13 mL ^ HNO, %5®T 

JFraPT^ 5°C TOW13IT ^ST TO 5?T l *Rf^ *ttUE3 4IWT 5<mI<.<!> C3W ^mRT 

fiiyaM ^ i 41 'SR^'RT jpn-afl "SrOTI 2tW 20 mL CTO ^1 5iT I 

f^<l ^H?I¥ ^mfSIT f^wt ^ 2fT¥ 30 lilPlGTO CTOf 1 
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CH — O- 

RRmjI : 9 H 

CHr-o- 


-H 

-H +3H0 

-H 


■N0 2 


CH, — O — NO, 

H 2 S0 4 *t1f | 2 

— CH — O — N0 2 + 3H 2 0 

(!:h 2 — o — no 2 


5°C 


few VIMWd 5I5IWJ HRUa l fifo l Qw 

(RstiT 5*r i 'sre'S'^f?' ®it<p 5 °c ^klwflSRi Rs,<m ?>?rf 55 i 

5J55I5 : 

^ ■ ^55 1*1 t?l •TI^ifilflWfipT sjsstis s*fll 5it I i^iK 5i5f^t7S s'3> J iwl®lti k&c^r C5t 

flCTw « ■sttoTO few »fww t&n 55 i ?ra* 553m 4if?iw> ^ •'i^r ca 

_ ■»H»l>l« 51W 5f5T 'srf% '3r4*l4 1 

5. nfccSifiNfsi 4^ *rt%*n^t fec?FRr^ 551 1 fcniiikU 4m 535515 5551 551 


>> Ote.* 1 2, 4 , 6- gt^n ^gt gfefe g 5T55T5 (Preparation of T.N.T & Its Uses) D 

2,4, 6 ^fl^R(jil 45# ^sraj^ *f%*n^t fawiw 1 

5153C5 ij^o <H 1 1 863 RR 5 ! ®RtfR fes§# 33=-yi* (Jullius Wilbrand) 5^PI5 TNT >2f5®5R<FT | 

*f$fe : 250 mL 4 55fi> IFR^R 5W3 50 mL 45 W 5 mL *Tt? H 2 S0 4 «8inL'fl? 

HNOj OTS5T 55 i JMCfl5 ^74 5^ S OlUWttHl 475 klffeftfT #75 30 'C ®W3!? 2fT5 10 |5#t»4»H 

^sir 55 i wi ^faftdal « 5 Ti 5 Wi?aai # 2 ^ 55 i fenw iter 4575 jftcsrt 5753 , srfef^ 7 

mL *Rtfw HNOi 4#p£ C5T5 5*75 5[#£fffr #75 few 60 °C «rk5tat!5 2J15 15 ##S4>M 2,4, 

6-St?Hi?aii?^T^r, #. 45. fc. ^fTSRs c^ipn^m -wTsf 55 i 


TqraFUt 


7Ri 


:h, 


'NO, 


ilQ) .JHO-NO,, -^ ^3 0 ; (Q. 

no 2 


+ 2Hp 


J h 3 ch 3 chj Cl 

(of N0! , ig) rnf^ t^wno, 

^ ^ *n? h 2 so 4 , 6o°c ^ +2H 2° *np h 2 so 4 ^ 

N0 2 NO; NC 


ch 3 

/N0 2 

+ h 2 o 
no 2 

2, 4, 6-SRftfiwjl 5*j-fe 
% f&.*i|ST.f& 


W : «1*Mt S‘l4fC‘f> ^iPi’lk ^ST^PTRTcf %S?J ^ CT83JT 531 1 oq^^t 

*04*1 IW W feCTT 5M ^ 4!C?T C^S3Tt 53T ! TNT 5km 5^pT 57# C<W l f> l ^ ' I 45 

*1®H* 81°C I 


5J55JRT : TNT 4^f& wkl^ fickliw O Rol® SkkH 1 Rs^WlIU 2fffe<3 ^fPTsW T^tHM 4W <T45J5 555T 55 I 

TNT Intis CfUH ®H»ilail CTR 60 °C 4 ? C=RT 5 R 5 5 T I 5 R*T TNT 44 sfi> <R 1 < I 

Rgc® - 'Olffltwtis Rigdlf®^ HfiiH 5W§ arf#s 5e?n3r 60 ®C '8WI4M' 555 5t& 1 4 W5 
5jk4g5 *RK<fc 5a3rm ggQ 53T 45^ ^#5TR *Ri> I 
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» O’k.'ot 'Q jggg (Preparation of Detol & Uses) O 

C®B« t 2f7>\a'727F 275OTI 47>75 257 CTfe 73 l wl®t> C771T7I7 (Reckitt Benckiser) 3171 ®37ll74 

*te|pp5237 ^TTST l 4fi> 47# 717, 71 (351*7 7127 Mlsf&vs l 71 ‘SpTs 4f5«ulti»i«l*i ’S 

few ffe*l7 «I»HM 7127 [ 37lf7? 47 ^TW'3 4? 77 ST^ff 77 I 

Sfcffe • 0bUM7 7271 pppa 2£1«15l3fc' ls 1 (C»H,C]0). «H3t7f 0®fT*F177, 7117 71277, 75117*17 Wl. C7T*T « 
Ttfe 7®7f7 9R275 | §71717 f32727 'y>!i7l''8rl?j*H # 1 8fTOT 47? 47 TfeTH 4.8% (W/V) 47? 1»17f*tf7Q 5 r, 

47 ■'#7T c f 9.9% (W/V) I <3 4 OTI5l?fa' r 7 ^ E ff77 7?2T® CgHsClO 47? 47 7fe77 : 

47 ^2® - OH 4F*f T7fal7 7f7f7 oft* *tlf*l7 5^7 


H,C 



Cl 

(sHMl*rl$PH"l 


HO Cl 

s-s^^ 

t*T7ftf7'37 


7127 3lt2512®?7 777 7^7 TOT Trfeus ^7t 75 

Tiani sfr»« 57 47? 47 tr 330 mg l 1 1 ti §7 

7f£7®T 47# 77 C*fMI7 51775 I 71^7 fll.'iW ^pT® 
a-1*17f777, t$ 27 47 727T 7C7t IJtTpR 3 71275 | 
5721 4 HT77 C7T7 TOT C|PK7t^flt1%7=T ^773 
TSrfTT 7f77TC7 S^o 7*71 77 I 57W 4f®f<)'8' 
7T7I7 (CTT^T) C717 777 5772T TFlffa 77T 37 47? 57^77 pH 717 10 47 727T f7737 7571 37 I 7OTT WIT'S 
wfTT* C£lM1'5r1?j<H*<'1 Jjft®® 37 47? 47 48 g.L’ 1 I 71717 7717*17 WCT*T 32® 2®ffe 47 7271 

3 l5foCHlf=17 4lfe5 ffliTCTS 71 5171®! «7 p% TOT I 4 770’ 57277 7171 2015% 4|?C7T KfHRT <3 Tffa 
C7T7 TOT 05^ §e*fl77 7*71 37 41? 271 CSfT^TRel 47# 4R*<u|r.3fa<]R §7|5*f7 I 

OH ^ 

OL + 5r#if=TOT (9.9W/V) + CHj — CH — CHj + R — COONa + H.O = C®57 



^j aHwwflft-w ( 4 . 8 %w/v) 


(TlfeWHTm) ( 71717 ) 

1 3. 1% (W/V) (dSftWlPw 4f7®) 
3.5% (W/V) 


J 


7j7^f7 : i^T 47# W®T® Wltjfofl 4 f ^TTICSf77l 5 l *8 4#27' ! #75 387T7 47 7)73117® W4 fr^s | 

*(ft277 757^1*1 "3 ^17177 (^17? 47 7TC5 TTfefSWl 4 ^7i7^1ac® 277^7 717317 TRTT 37 I 

'STilfe? 43 C^373 47 7(7317 77 TST^^'f 37 I nT7?T 71^7 CJFT7 ^ (,77 777 ‘‘Ttfac® 7T7T7I ij’5t7 CTFT&T 
CTP 5 ! 7WJ fe(T?r QF17 #7T^pj^ 37 I C^f77l^7 777 *T53 7^. TT^Tf 75(7 -3 7H C®3»1 

< T[f77 577 7I7T 7ffepf7 7R7 C7'S7T Sfc £ i 



TOT TfTOT : 0507 8 751577 4)lf : 5t7 , l1t>7i7i?7 7T73I7 77T TOT'S 4 ^ ®7T7R l®« 47 77 I 

<fe&7 3OTT yMMI5l?(777 'G UhP 17W3 77 I 7(17 7JT577 3OTK «p|t*lt3ft|15w sft®l2^ 8 

CTffinfes 57717 4 ®71HH W TPRtf frnP'H #7OT Tfe'S 4®lut,® «f7)(wl ’■fft'jT® I?mh 7W 71% I 


» ^.^.8 j 


Q 7)73l«i (Preparation of Paracitamol & Uses) 


4-(N- ?7TOT!f77 TltllTWI) CWM 7t 4-3ltGpf% 7Ull7'5)lP s 1l?'!» 7T 'TJTTlfTSm 4Tfi> «77|i|-f5 « ^7 
$77 I 

S|?5% : 47# 250 mL 7n7®OT7 7#WTrfl JplC'^7 £(7OT S(f7 i 00 g C?ROT7 71W 90 g NaN0 3 « 5 mL 2% 
(W/V) H : S0 4 OTT7 TOT W «PWin7 T17 10 fef# £727 7t8 l 4 777 77257 W3 TTTT 5772T 7P5T5Tv5[ 
75727 ] S37fT 4-7^^27577275 3rr?f*fT 2^717277 7T7TOT ‘'J73 T7T7 77 Ni 4f«f72757 ^' !, tf^f%2® H 2 317T 
577T NaBH 4 7T7T f75ll7® TOT 4-'4nfe'7l COTOT T Tfr*!® T7 I 
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TOTTO : f^strr *131 


OH OH OH 

+ ^ + 2H2 °’ 02 NHgKOH + [H) 
NOj 


Ni 


H 2 l*-@-OH +2H z O 
4-«ll!SW! CTO®T 


iflTO *[H3T?r. 4TOfii> 250 mL TOidTOiW JFK^ XWI 5 g 4 -Wffe*TT CTOTOT a 5 mL TOfH fac.s 

wiwifV'* to? i totosto froiw? 'src*rr 7-5 mL *i.til»iTi»4> 'toitoirmIto# CTK tow S'srtoto tow 

«1C*iraC'»l Plf*lW XT'S i TOfTOttW f?OT 85 °C TOTTOSMf? 2TRT 30 f*lfaS<PI«T I OiTOCT *#*1? 

S?*t^«W^TO 3 Wl 

o o o cT 

RQwl : HO-^^-NH 2 -t-CHj-C— O — C— CH 3 ►HO-<^>-NH — C— CH 3 + CH 3 — C- OH 

TOraitxsm 

: 4 )TO §tW »JtW % 5 ?T TO? I TOftTOJlTO JFlCWI f?EE TO*fSCTO-? OTTO TOW I fTOJOT fTO? TOf? OTW 

WW «psrrt? TOTWW4 TO^tOTi ?TO?1% fWSRT TO? I f*P'5l<i TO hi lets ^1? SfW TOXSCTOTO 4TO TOW TOftt'e 

5%5 ® tow 'jrora ’rofSro to i to i ot tow #w i jiwrpi art? 6-5 g TOtrofroSm c*tw nr? i *iji4if>©rsrcsRj 
*MTO1(TO 1 69 °C. 

: ^jHlPtUlilPl <<resf!> WS1TO 'S ?^®T WNTOTOTOTO &?? I ^§f? f*)<n-nW ?HRJd TO?f ^OT TOW I 

TOHtfTOJPM <i]TOfi> 'anRITOWrfaro (analgesics) TO IffiHW 4)?^ 'aolRjTORwfii'P (antipyretic) TO *?3 
>§?? i i£]fij TOJ-TOPlTOW® (non-opioid) TO^ft? TOlfTOX?fT>TO •TO I 

‘‘’ItHflSRlt (side etTects) : TO I d l frS l MW? CTTOOT? W1 TOTO^t? 4lfoW ‘SfTOE Wl? TOiUtTO 

TOW i tow ■a aiWda* <HTOW? TOBf PiTOws TO<pt il i'af toPiw CTO i OTltS TOTO? ^jftt TO I 


O'* 


ctoa R*wi ^ nrwEt q ^TTm 


(Purity of Organic Compounds & Role Melting and Boiling point in Its Indentification) 
» o*ul £sr~ TOfcna i^swi 'Q toto^totoh sfSw * 


2JC\»fTO TOfe kT«< 5 ?TO? OTtOTO JTOf& ^fafSfS *WTOTO TOW I CTOcTO TOfe* £®i? WH f^O^i $0=1 <3? '■STOfi) f?? 
TOddliS RflCTO l fTO¥ if c*rfcro Tf^fT CTO^T "SR MtrB 'STH TO I 

^pt f i fg TOTOPTO TO TOTO '$T? 3ff3RTT f^f^T Sld'lRbt'i TOTO^ f®% BBT i 

fa* tW*T (£lfTO& TO TO^lf%TO <S^S (HOOC - COOH) Wt* Wnf 101 °C I tW*T 

»l^'a|fTO 5 JlftSTO CTOCTO ^l^TO ff? 101 °C TONXiatlTT ^ TOTO CTOTO TORTO fTOSTO TOTT TOTI i TOTO isle's 
CSBfTTO txtjfTO TOTOBT ^5TO *t*TO 101 °C 4)? f^CTO OTWIWI TOt^TOPTf TOB «TO TOTO TOBITO ®TO3T PfTO CTO 
TO I d|TO^®IW CTOWlfXTO djfxt'bd *1*Td[fli 121 °C I TOft ^TftTOtTOTO TOW# ’1TOW C%TO 
fros^TETO SftfR TOTOTOtCT TOTO ^TO TO i 


•5# 4TOw frororow ^ Srsrx^ro ajramx ex, extero toto^ f# tots fro totocw ctoto 

TOti^f fro^i TOe to® TOcn *ifhH 5 arr« wtovw ottoxtototos totos CTtcro 

felTO fro TOTOiaro frotfros ?nr tow i 4 tow? fx33*fw totok fw xw i TOt TOpro frororo ftfisro 
^tort wro «iftrotflH Ispt tojto? tow trow PiOtotow totow tro# toto to i ^ Ptet*fl> xtx f# 

TOTO 1413 I TOW TO 3 T WW •wTOtl^'S 'SSK X^TO tTO^f 1 

TOTOTO : CTORTO?W4 Wlt TO TOTOW TOTC^ $ «TTO13TIW CTOTOlf W TOTTOPTO WWTO a TOTO^TO CstTO 
TO^T XTOfTOfTO TOW l WTO- #TO tffttTOflTO itPWTO TOTO? 101 °C, WTOWtl^TO 4Piu><l TOTOTO 121 °C I 
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-sPiRF 




» QHA 1 ^ CTfrre f^WST $ -qfoWH ^foFT D 

£f0aj<£ «<i*i f^S^I £®t< CTfcsfa i£T$f& ■qPiPfS *gHj^tsf silr.<n i Pj*® ’®RJ®T fSR' (Rnt’F ^IWT t^k**! C»®?M <ll , wi 
^Gwiwn xf «mr f*f88 «rn^ f i ctW 8 ^r^Tsrprm ^rcn *# s f'a f ®ra ifb^f sri^RTT 4^18 
wrnvusRi «if ?trt f%3 ^5 ^TTOianrr ffint c*F ^rr i "s^r h^i<i ,j ^fW 

Pia^eARI •STH <i**iw *tm\ °TP5 9!3i i 

<5^ csr® cw ttrt yPi(ii8 , j6fv errata ®?*r £sr *rg*n 18 fa® 1 * Fa *ftor i ^Ra f^rs 

«s°t tBFHIG'W PiPi8 ■ > K^p3*s ftjK fiffl '©Mnl'iils ^fSW i ^ , ®ff^tTT f*!2|*f ^i»rg , u»i lF3*f i sj^'o^kw '©un 

I^Pf «si[»(!<j pj^xsl ■SFJ *l9ta*T!$f ^pt9 FW Piw '®s ei T fiS 1 ® <PC.<I ftjfpF 'yu'ilw Pi4{( 

??r i ^ <a f^3 M3? ’f8*re fipr ^ *rnr want c*r^ Fra 1 >i-a<i-ai«^'o tent H^irtU f^s^r i 

-ij5F* : C?f 'e| v i»i«|{i t^fcF 's^ af l ^FTC 5 ^ ^ I "^1 oT* B i’ Sa* © v iPjfiii’S Fipk^RT 5 T*TF 4U, CT *Tf*W|i3IW 

j 5jpl?Hi*s i fsstc'T atc^T^ ^pt >s^f8 faf^8 , j8f* «nw t ot*f ffft 

F$Ffc*r fiwra ^8 hw 65.5 °c. 8«rtFF?r 78.3 °c *m. CF#n?Rf 80.4 °c i 


^^ ^<u<n<)hN> : OTt^ ^n=ny ^s 

• c^ld* ’1*iF* l^r (Melting Point Determination of Organic Compounds) • 

*t*l*ll* PKtfl-a •Ftf’I^Ps : 


i. 

a. 

8. 


fr. 


fc. 


w Ffpra wif Pt=fa ^ics 'sflr fff *lfonw ^■’waiw 

*% 

(Capillary tube) t ^ i 

•■OT5fi> unoJiftSnf Prra 7^? ^#i^r ?n^i fttht ^nr<r c?w i 

^^8 diaSfBSM^ I F?JI flPlBPT (b. p. 290 °C) '^mT m H 2 S0 4 (b. p. 338 °C> <& 

’ff^tmcsT ctn ^ i ti»»BtBiS'<iI8c* ^rre 4t8 w Pfw i 


^5f*f^r ^ ^ «lWfif§8ra18c^ 

dJ^fD®M4 ^ ^ W (?F 

-a snpiflfBfetC^ C% (Faur ^5T C*F H 2 S0 4 

^ 1 ‘*H =rr i (jjiGiiSSMij %& 

^^¥(8 9)^4 c3c a f '©re® afcursf^lTf ^ni^ i 


?«pin(.<p ?tar §tet ^<pfi(<p fc®t?t 

Ps'swn ?5fS»T 8 br *T5[»if Ipw w ?ik i *rfw 

<a^f8 Ptf^s ■®T<rsnarra 

^ ^ TO tracer >5 ^T«Ftaitt 8*liwfw<( 

’Prw f?re , ?r i 

5c* ■»i«i*0* PiPt8 ?bf c.^lc.’ln C^ff ^llPifl ^TH 
wm f 'jwrafl ‘‘ttsf hwt fst>n<F 
aiw *tr? HjS0 4 c^ %?t *i 3 !«nf 8 ^ 

®f8®' i 



feat ^.oa : CTtcfl?r »i*wi* P<4c,«s "4 ?)tI 


i. -il'p-i ^lf^PtW JPlcsm ?T tflPi'bW S^TC’t? ^TET 5TT 1 «MViail »i4>a 'aifojj I 

^sr c*rw «circsfiPi8i!r<t mPr ,t i#m ^ w?tf ’nw'f ^ i 


Unfiled Notes Page 152 






fj*rm : ftftrr^tar 


• 2®?? f^f?T (Boiling Point Determination of Organic Compounds) • 


-?r5*il* Pt*fwn : ’fSsrr? ^ stsfavo ’an^ i 

09 ■jfwra'r « 

(<f) ^ | 

0?) ^nwt *tm -*1^ s 

i. <iR# *tra»»i tftoM 'siwt *iI3vhvc®t w ^prw pww i 
J vj|(,’o *WT l^rSfCT | 

O. JPlC^M '5W dft fell's* 3R5 s£R$ TpTJj 

«IIC,4ifti>l<) <QWstM <IR CW 3FKW 

8. jFpyfcre tfer 3tat ®rt i <ttprfjffig foni *nehr fere 

sficsk T pjr® srt <$ ^misrr c?f^ 

W I 



towM 




^iI<rH\s| : S'Slt’t I 4 ^tf" 0 ^ C3PP3R $RT 9 fT^ J T £HC^<J ifCMJ ^C?P^ J>^| ?pfy OT^rf 

CTt® *TKR I 


^^ 9 lf^Pd?T'S SftP^fftliJ (Polymer & Plasticity) 



» Q<Q) ^tPraHi *8 amis (Polymer & Plasticity) Q 

*Pf ■#r (Poly) ’apf ^ (Many) ifiraPT (Meros) ^ (Parts) 3 *p? cste^ < ’t%5TRf tSvife | 

Sl^vovaitvf #1(H (RfatR ^ «|MR<P ^FT^I? 3f<2 I (iRS vf«f^f»jS 

^ I 4 olstf 1 lf®WT3CT s "SUICaFf (Macromolecule) ^®TT ®TfW ] CSCT 'olHI <3T, ?R 3JJ1GW 
i PW Dn^>, c^naifesi, PtRi<p|, i£rf%w ^oKapf ^pj ■prf^r=rr?r ^r, 

*ti*w»lilt»ilC'a C^lCTT ^PPr2 tiRR* R I 'SfUWUH ^ ^ifRs 1 |jlj ’55 'aj^f *fB ’’RfR ^ 5C?T 

i #raR ’tfer <pt<i sfK^ 1 fitusR# ’fg ^s*iw ^wrt ^c?r «ftc^ i cw, a *rf*r iiwtur ^ ^?r 
— a — a— a — a — a — ^ t-j-A-h, i^spfo 

nA (HPTPIt?^«D->-A — A — A — A— A >-f-A-J- B ^[) | ’ n ' ^ 5R?jm ’aj'pt 

^RT»It*T 10,000 «?t® <P«J«P SIT n# *ltnn SgiMH ftwM §®1%FRr otfiRI? ’if^ltl^R' ) 

n[CH 2 = CH 2 ] (^#R) * -j- CH 2 — CH 2 -J- n (’iR^RpT) 


^r, n{CH 2 = CH 2 1 -> -f y CH 2 — CH 2 t - i CH 2 - CH; CH 2 — CH, CH 2 — CH 27 f n 

*t^l^ -{- ch 2 — ch 2 -K ^ht ^gsf nf^T? "pajgf i 


% 

?% % - 

w 

% 

$(9 



VWIllR 


tear ^.*bf : 
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’iPis.faPw (Polythene or Polyethylene) : 4|f9 *l^rsn? i *<*<.** < ’ii®)$filt'n** 

^?r i 4)4*19 ^B5 vihc^><i *tPi$fsiPH itwt 'sr*!?rf9 ft® *w$>n *#($ftftF? i *1^ f%^5r? ^mw 4i 

*wt*w *1 ill’ll [?i ^g?r ^?r 1 

(3F) ®bt> 'WC^ ’'(PftfaPH (High Density Polyethylene) : 4|£4t HDP ^TT ?TT i '•Iji-'tt*? 130° 

- 140°C ^T’Wiajra, 6 - 7 atm ETC't ST5T44: TiCl 4 'S A1(C 2 H 5 ) 3 4)3 $*lfftf«<,» ^WW ' 

§ES 453T 33 i 


nCH 2 = CH 2 


130 - 140°C 


+ -ec Hj-CHj-K 

HDP 


6-7 atm 
TiCU « Al(C 2 Hj) 3 

faftfcr : wf? «rtw *rr 4 ^ 1 % w c«r^ < 334 * 4553 3TC4* i 

i. 4if9 34®! 'f*i4wf ^s 5 *il*i»its 4f<j i 
3. « 0.97 g cm" 3 1 

SS. 4)19? I30°c 4U03 K ! 

8. 4)19 4)4519 TtE) ‘ B lf5T*rt^ ) 

<*. 4)19?PTra1^s®tw1S^ i 4i?^^ a ldp ^w^arRras i 

'b. 4iw <moj3'Irj, nt?^, w*t. c*PRT, «p9ft*r sfofts <iR$ra 33 i 

(*|) ft® 4*TC^4 (Low Density Polyethylene) : 4ft?* TOW LDP 4®1T 33 I tft^T 3Tt*TC4s 75° - 

350 °C tBHsnBlRr, 1000 - 1500 atm W.*t ^mJFT 0 2 s lTt7?T? 4T 'tlWSTRt'S C41CT4 §*if?(R>!.'o TO’tl'SH 

,, if®i«ifl<P'ac'‘t^ ^rrwr 3 to <mi 33 i 

75°C - 350°C 

nCH 2 - CH 2 > +CH 2 - CHt— hn 

1000- 1500 atm r np 

0 2 LUK 


f4f 5 fBr nSfc^w ■'tlsi^rfefc'tn ts’tfspf faftfEr sirw 3T ^eo csct 4)i?f ■‘ 334= 4*13 «ftc^ i 

4|19 ®fMrftRF3 3® 3lftsrra' 'arf ^ 3^? t 

4)<T XM'f a 0.92 g cm" 3 ( 

4)3! 3*W3T 110°C I 

4)19 ^<i3. 4 )<p 19 jp ff^ntrra‘ i 

4IC4 5 RRj») ijcsuti (.*) ('aw •Pli'fet, , 'i'8qi 15)9 T.noIsc, 1 ®, ?.4^jf'»4* ■*1(133 9.^(. s Tl(. r, n <p!c«r 3J4313 <^3f 33 I 

few??*) GPt^S (CH 2 = CHC1) 413! <#T3T? *3 *)P|Rwfc*l -£- CH 2 — CHC1 -H 

Cl Cl 

n[CH 2 = CH ] (fanfe* Qprait^) -» -f- CH 2 — CH-H (''ifaf*^ QBfflt®) I 4^B|W 

csnftpr (ch 2 = ch— ch 3 ) 4i? ^ ’rfSnanf^ i 

ch 3 


5. 

*. 

O. 

8. 

e. 

fc. 


CH 3 CH 3 CH 3 CHj 

I I I I 

n[CH 2 = CH J -> -f- CH 2 — CH — CH 2 — CH — CH 2 — CH -h~ 
CSlf'R ^ifircaflpR 


CjHs 

1 

’93lf^T(CH 2 = CH ) 4)^ *(^r5R *1Pl J®J ifiH + CH 2 - 


C 6 H 5 

I 

-CH4- n 
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IPTUR : 



(CF 2 = CF 2 ) 4* 


-f- CF 2 — CF 2 H~„ 


(SStttftwi 3 *i 3 Pr c5wr (Ptfe> : < 5wr ^rr iKEitiNwi 3 *ji 3 Pr <*m *@tm \ S® m « 
rnmtarn ■ B if®r*rrfw <£m% 'smwtf^rm *tiroflprt^OT& [(nh 4 ) 2 s 2 o 8 ] 4<t Jftpim *iPi»iM«Mt , -m 

*ihi(.*t Sv-tWi m?JT5?r i 


nCF, = CF 2 
wStQftMl 3*ll3Ww 


(NH4) 2 S 2 0s 
W»T « W»f 


CF 2 - CFn-^r 

C5WR 


n[CF 2 = CF 2 ] 
$BUK4l3ftPM 


-> 4- CF 2 — CF 2 — CF : — CF 2 — CF 2 — CF 2 -H 

' C0TF5T5I 


U» < P'1*h fail's, ’3T®T 'S a I ■'ll a Pi <p filfSwl*?) ^^3 < 11 l C*im*T *w.a <W ^?T 

, a(W4» C^f*T Si-^iSa, ^TaTT^*! cC *p®i h c*p aja^ls ^HT ^CH «f1W i 

s(v®J^n» <l lPi*il(.aa ^ffw «c.aa a3<p(5 f^J^PrT slt{.*p, *f)a Pits sft^T=T jllPSPifiJ ®llw* * 1 T I ®TRT C?f*f 
3S«T <3 % 3£5T *nrr I ^ wlftfrfc *fPr*rmim 5m *fPw<T (Tar polymer), <fR '3imf^ 

’iPlSIl^W (Oligomer), St* tJii'-lP'p '»uPPt3 •'I Pinion St* ‘‘iPinta (High polymer) 

"oiIS Sc* '0(Hp<p «apr*l5 ( 1pr s tmc^ ^P®1 ^l3 ^Pium (Ultra high polymer) ?®IT ^IC/P I 


: S«3?m S*m f%f% mim *fPwww fer ?itc^ i w : 

(m) snff^F '#prm, (m) ^f3m nPrara ^ («t) 'si<Jffapr f #ram i 

(^f) HPi*<ia : 3 imiaH'ska 'itsfm Sfe^r >s 2 ft% stt® w§\m mPrsim i ctph 

ajiffep umm, 3tr#, Wrfw i 

W ’iPwtir : nihFmrar ffawsiw sfrs^ *rt*pqH^ k nPrum i otjr 
*IPi3Plf®i'i, -iPnSjlfii, , tfeiiSii3 s i (^lal^, *i 13.91*1, uSlaPi'i 3^1 lP i 

eo ^^pfair 'rtSpum : sit^fe^ PtS*i sif^Rim ^rmn^i ’iPuRf’* *pw ^ sti'SP *iP*iia 

S's 9 !*) ^Gi mm i CT^R 


Al^taltwwwiij sJTff^ 5 ahls, «(jlc»ilt.wrwd>tt fi(l^fS<p ^mm, c. J i s j(.‘i]ei ^iPcSS, c^i^wlw *il3cSS ^wjlp I 

mPrara *ii*r si^fSa ^ i> m t%% mra' ^tw mpf wt ^im «n^ i wr : 

(v) c?lCTf (^f) m j rC'5*fOT*f 7 r *tf3rsim ctF ■’Jppim i 

(m) ♦ffSrsrRr m c^hvi’iPrm : Pfsmm nwmm ?nmraPm *ramiw?r mmr 

*iPww 4 tsfi^hr <#rsrm 1 3 rmrii c FbK< ^ismt lam^R ’app^ y^oijt^i^w 

'slwn «H «(.««] 5IHF1? ^CW?TT *3 , al'ola ^iPi^ia *tlW l ^^3 «Ma ^(.ii^la ^ 

m?rt *fc\m «t*pr i oth 

0) 3 H^R (CH 2 = ch 2 ) w 4- ch 2 — ch 2 +„ 

__ _ 

(ii) Rhi? 91 sFmt^s (ch 2 = chci) w *if*r femtm 4- ch 2 — ch 4- n 
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***» 


P vc : STO TO CjM dl ^O F stf^ 3*73 *ftt«W*Um ’tlW^SJdibenzoyl 

peroxide) $5« 337^7 3°4<il«T*l qplim'WlOfa 313101 


Cl 


nCHj = CH 


vbftOWerUFl 


’mrsrsit® 


ci 

I 

-fCHj-CH-h. 


#lfo»33» l Cg l d l $<g ’■RF 337713 #133 I 'SW 4? 373T l3f%^ 330W 9lP5-nl3®[3 (plasticizer) C3N 
^ ^ 3531 331 JlflS- 2ff%C3f335 « W1 *\**3ft I W?"^, 

3jm. C»PRT, C#!#*!, 41 01 1 0? I* 7 M<P$I3, £<tyf«3* ^5)533 S.^^un fe*fW ^ ^13# 

i M 

~C# S CsHs 

| I 

(iii) (CH 2 = CH ) 3C® -f- CH 2 — CH -K 

CHj CH 3 

| ! 

(iv) G£#H(CH 2 =CH ) 5C5 #rc2ttf#f -£- CH 2 — CH # n 

dHjT (iHMftftPH (CF a = CF 2 ) 305 *lPuEBlUMWI tftPFT 3t $3^ -f- CF 2 — CF^H 

(3T , 5^3ni?fl5^3S3t^C3^) 4 '3t!'®l3 ^P »i I (.33 I 


(v) 


(»1) <M03*1OT' I I*T #1413 3T C¥f-#I313 : ^ 3T woslf^F fesf 3>133*il ' 5 pl^W 303313 9-3~ v 1(.33 31W 

^ 5C3 4 ^3 #1313 3(«pr # 3*01 31E3* I «C3 4 ®f#3 #1313 3<J3 ^t%3 333 H : Q. NH 3 
37 3RI (3303 31^3 '5r c rJTT3 e f 30> 3173* i C333 3|s.q3 6. 6, Buna-S, #T43tl3, #TO|)l#», 
#77^^777$, -#73513015 thrift 4 Stl®i3 ’#131133 Swis>3'-t t 

(i) 31^5r 6, 6 : ^1#P 35 #FE HOOC — (CH 2 ) 4 — COOH « (^WlP3 H 2 N — (CH 2 ) S NH 2 

4 *# 3(3 1 3 13 *3$ 37^5 #33 3FJ3 4*1313013 37q 31?^ 6, 6 3p3[3 ’3CJ3 33 I 

ilHOOC — (CH 2 ) 4 — COOH + n.H 2 N — {CH 2 ) 6 — NH 2 — ► 

4l '-^s crsnftfl^H 

-f-CO— (CH 2 ) 4 — CO— NH— (CH 2 ) 6 NH~fc + 2 hH 2 0 
3f?33 6, 6 

q ftffipH <$f3*|J10TB s C33ftR-l. 4-^ft <M3T#3 4fP& 31 3TTp35 4p® S tTOR - 1, 2-Wl^T 
3T tf#R Iflt^q 4 ijfli 303313 30® #33 ^ffl 53*7313013 3T3 qPsPP'l <$p-<l)|(.# 

•#(313 3CJ3 33 t 4t5 <!I'St1l3 C&S** 3T C5f#13 *373 qPP's l 
n[HOOC — O — COOH] + n[HO — CH 2 — CH 2 — OH] 


Oi) 


HO 


0 

1 


-[- c — O — c — o CH 2 

#tf#3 is(33jlt»flj 


— CH 2 -j- 
J n 


OH + nH 2 0 


9 S(E3tW3 f3<F C3E3» f3C3b3| 3>3W 3p*nsi.3> f«»tI5 (#17/® ®13 ^31 3T3T 31735 1 331- 
f (35) 3313 (Rubber) : 313133 ^3 4013 ^33 513 3T (strecs) 373T3 3^ 4013 * H*IH3 ftffe 
% 37$ Bn 3T %5^r 3fk3 fa*l ^3313 *p^3 ^3W3 3T «(<W f^73 1 C333- Stiffen 3313, 

f 3313, 33T3, 3fty>IWlSR 3313 SJwfe 4 311^3 #131733 

I 4 «|f|l #1313 4fiW 1 3 5[3 e ^mf3<F ®3 l 4013 a)3133%F5T « 5l3*lf^3 313 #* 

S ^ ^STR 300 psi 3000 psi ^3 ^ I 
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rrtrr : faShr *nt 


(R) RRtR : RRTR sjfffo^ RfRRtR I m RCRT (elastic) 4^RH i 47& RRIR rir CRFF 

r*str rrit rr i rrir nrc^r r-mw rt rtsur crrtr cRt* rwt r^r rr ts^r cr%r mn ^ 4 

RR 'RR'T RRNlli* ^pTR *i||»ig'» iwwm RIRl^IRRR 1 I 

®H*fw» s^Wi 2-1^*ft? 5 f-l, 3 -i<iS'5|«Is,5,*i RT RTt^ERTfsjR (isoprene) dlR RR®T Rf*i*d<i 1 4itt Phj-1, 4- 

Rfa'sftcRifoR'G r*tt rr t w<h*iw arm 5000 RrfaRT&R Rwiwld* SfcfRi? fs; rcr <s 

RTflpF fffc R*ER 1 d)fi» claries *rf*T (Poly) RTCR <!R s l aitjpi 1 ® £||^f»<p RRTR | 


00 


00 


(•) 


CH 2 



H 3 L \ 

_ „„ RftRTRRSRR 

nCH 2 = C - CH = CH 2 RT n 


C-CH .' . _ '_> 

H 2 C 

II 



ch 2 

ch 3 


CH, _. CH, 

'AAaCHj- C = CH - CH 2 - 

-ch 2 - 

1 

- C = CH - CHj J- CH 2 - C = CH - CH 2 >aaa 

fRR-RfR(2-fRRl?R- 1 , 3 -f^tsl^R) RT 4Tffe^ RTRtR 


fRR ’ifa'SlfctRlfsfR <#TR!R R^JR RWI «J(^ra 3RTRR RTTRRR RtRR fiPSfcR Rtf® ROT R=OJR RflffoR R&R 
ffS <PC<1 RFW I t£lf& 'Olla^l f*ic.fll§t ^RfRH ^Rt ^llPu.R> fR'® RR Rt I 

fRT-S (Buna-S) : 1, 3-fR^©TWfRtR « R?(llRH 4R fetRW RfaRTf^ RT®R Na <SR ^‘‘'if^fot'® 

RSRCR RSGt&T^-^R RJjlfRRR CRsTRfRRTR RR I 4V$ fR-S (Buna-S) RRT RR I 


ch = ch 2 


nCH, = CH - CH = CH, + n rAi Na ^ - 

- CHt - CH = CH - CH 2 -CH - CH 2 -L 

l,3-fi5®tVbt^ v 

C ‘ 1 Jo 


© 


fR^FStt^R R))lId*T MWlRRhi (Buna-s) 


iHTJRSr Buna s RRfBR 4Rsf5 RTR RITCR i Bu Rtff Butadiene (RSBW^R), na R|< CRtfe'RPJ, 

4 $ R)Rsfi> RfRRTfRR* JTCBT© 4Rt s Rf< %tfRR (styrene) I 4 <RRRlRRIRfi> RJjlIdH fa&Dl'il^H RiRtR 
(styrene butadiene rubber) RT RtWCR SBR HTtR R^R SfbR'S I 

SfRH's RSRRlfeR TjIRTR ^RRIRCR, RRTR CRTR sTS'S RRTR®, (.HR) ^.‘'TTRCRR SIRfR ^ItRlR fRCRCR 
RIRRiWRR i 

^pTT-4R (Buna-N) : 1, 3 f?^T¥l^R « RTTRFft^ HI ^3 1^=1 (.4 RIRRRfl^ SR5IRWR 
Buna-N %R 9 lt k t't RRT RR l 


CN 

1214 I (RR-R^TRTRRSRR 

nCH 2 = CH - CH = CH 2 + nCH 2 = CH 


CN 


-* -t- CH 2 - CH = CH - CH 2 - CH 2 - CH -J- n 
Buna-N 

Buna-N ftdWViMbl CR&W, W d?t '(3ft 5TRR*CR 8|f«T3tTR Wl ^^STRR^tRR 

^RRTRERR TO RJRRIR RRT RR I 

SflfSfc* (Plastic) : RPlUlWR ^RR StR Rf %R SRRTW? RCR CRRR *i%ir«HI RlfT RlRR^RRCS. 

'alt'TS sJ|f*u<t> RRT RCR RTC45 1 ^iPSv atl'Sls RRTSfafERT Wf<P(R C^RIRWR <RRt RRICR? fRRIR CRpf *lfe*l$l 
RRl^TRCRR^g ?Hl^Rt RTIRBl « RRR% l CTRR- RIrr3)^Rh, (7MR - RRRRlfeRlt^ CRf^F, 

— 4"RV [RRj^I^.'Js wfe" ^'®)|R I «it<|fl fiig Stiffs «oi|(,^ CR®tRT RRR, OTRR 'S RR^tR I CRRR— 
Rl»iCi4lf’ltRR RT *lf*T, RlRf^RI^R WffRlS®' $ , 'S)lftr | giP3<is RfT®tR RRTsfepTT RRTCRR fRRlR ^R 
«RlRR%r iSRt dJWR UH*ll®d RTR RTRtRR® 4000 psi 1 5000 psi RCR W l 
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(*) 




W 


^8 (Fiber) : 'S 'aeaisa^fE^I* 100 3^'© ^TT l '©(.^ ^Ii*r$tc^ 

©f*J CTOJI il ?FF 3000 ^S' *!TC3 I 4173K3T ^F^^TT ^JWrf^F ^C?T 3T17^ t 'QUrQ 

^.lRmaK^ r w c jw ^iH6 ^tc?* i c?sr— \pTT, <3K¥ f w, 

f*ra, r^r £fsfe ©¥ wr©F *#RTO? S'li^'-f | 

•O^Hh-O ^t 'TO^R (TSjy Ion-6 or Perlon) : STWWra (caproiactum) C^ 5 F^*R-6 

<h^hi>p r <#tsih term ^ i rw?$ m^wm\*S\>\w wr m i 



0 


NOH 



h 2 

1 


1 


0 

h 2 c ch 2 ^ 

H2C ch 2 

nh 2 oh 

h 2 c ch 2 

j 1 

h,so 4 

h 2 c^ c ' v nh 

HjC x /CH 2 

C 

h 2 c ch 2 

c 

-HjO r 

H;C^ CHj 

C 

C^ITH tpf^FPT 

*h\ /H 2 

h 2 

h 2 


h 2 


h 2 c— ch 2 

’rittarors* 

*l$QStK4IRSH 




finaWlpW'i 


^Tn:nrf?^ ^fmu$ ^-^twr effeRTfa Ft^-6 ^ i 


H 2 C- 

El \ / 
HjC— CH a 


NH 

\ +H 5 0 

,CH-> 


m ^swr , 

> H ; N-f-C H 2 ^COOH ^^ + NH-fCH 2 4.C-h 

6-®lj!ftMI 5^*1#$ aif^ST ™ HWf ^nt^T-6 


*paT a #n srg® ^ar® *n$5R-6 <jt<f5I5 55 t 

1. ^iRlilKa^ *H r ^> *if®<l v PiT7 1 J'3 i g e i»<lfl ,| ph i ® 15 *lf*RlCJ5 Z®tij ij<S 51*1^1 55 I 

5. ifl5t W a 

o. 5 u t n? c t® ^iiPtc.® '-^<i^ %¥ ?5R 55%r i 

a . <4 ?t 5<ffK -^tfc. ?t 'Sj^tfe-a v?s nrt? i 

<?. aflTt?r ■gfrfiys t^i<,*il 5T $ff£T *5 t 

fc. *ftwltW« *I»W* 5T£ 5T Pl5lf5W5 ^HW ^7^ 5*5 i *lfi|ll1M« «I*m ^‘(K'tW 100° - 300 °C 
4<j 5w 5£5 5tc5 i 555 ttc? *ht ^»im 5t5 i 

*\. *tfa*iin a^tH* j iita , ®i «»*n r .^5! 5t5 5rc^ i 


i-A-l 5R 51*115 : C5TCTT ®I4aT* $*TWW« %5 JjMW it^a ^“HT ><143® I 'ifivl’l 

®?d®i trf? OWT ^FRT CT, S?W? *ilia®t aNt^s u;*i*il* CTf*f t 


; 3i®fRT ©»ttwp# feT ®r w afl»t»RfBr®*ir(r i 


» | ^ftfsfS feg S^lffFR (Some Necessary Substance in Polymer) Q 

’rt®rat^ ^ft?r maj c^»r ^sf an^rrsf% fcMIi-iHw ^r i tjw ’iMi«jw wri tn)7iT%, 

ij^a •T i *R 4 ><jI« 3 afflT liPR Sjt«l«t^lfl ^’'fWFT CTM SfDTfSR i 

i. (Fillers) : >TW a 'sft'BW H«llHH Ws\U<> 

^lf<iW«i «ivk*<i ^ i ®*ll*ri"if.^i <>|fg<pr^ tt t<p«n i*n ^TT 571 1 hPi^Iws l<iR>a C5f® *i(.4^ 

Scnc*lT |Tf^, ^lt5T A1 Fe f'llfiFS <Wf 55 I *pW ^(1*f*fl^ ^Rta 

5T55J5 ^‘ !> CTT^t 55 I *•' 
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SI*fRI*l : ft'thr *f 3 T 

1^414 1 44 (Hardeners) : » l Pui 1 s l C4 ^ET3 ^pj? O *T5if® ^Stf ^r*tl lfe« TOT Wf fof 

S nwHt.* (Tim smrm *$ i <m ipr® ^< 2 ? *nw w ^ *rf*rai* ^pn?ra ^n^nfe 
<^ch^ 33 ft 1 ’fifiw (S) ^ •j^rTbrt tjp«iw ^at srr i 
«. W srt^CSWr (Antioxidants) : W s^TTE^t? WT wRd«W ’tPraHt Sfrfw ^ ^ 

^•twTPT i af 5 di^fS *F5 *racn? wnr i *rf»rarra *mr* sranE^rc *ot <.<pm«iw 

■??), ^lif ^*0" *lPlVIM4 'STT*tT fag WRI*f SifatsilW ’i*i(4 <j'45Rl <1*41 ^?T I a fleet'd «wj Pfafl 
m i w i t.*ifl?4 ^nf^r « 'SD i f sn yn c*R*r ^ff% i aar ana*f sifis^tw < i^ ^ 5 ® ^ i ®T*f 

*rsnr aat Rcstar^r® siiP® *ifa*naw winc-H ?t® c*w* ^t w i 

8. C^T $Vfpf4 (Foaming agents) : *tpRW C«tW ?RR Sfrf^ SvtFfW* *m t*imH 

?*9T ^?T I RfejJ *)dC*W m Oi5lst(.st*5 'S uisiPisilO a <i»l<.«t <0<^f4 <**1 ^ I 

d. ^ (Colour) : ■'#rsfT3W RfS * 1 ^ WI?T Sc^CIl 4* ’TtW fa®i^ 8aFW ^ PHlM W l a?*FE3J (Sspt ® 

'S|?' 8 r< Ut k)<pICiH at PMlWt ^ I 

agt^fs ^ffaviM? 1 *H'g, (Ml, ir fNf W M CTOI Pfasf 'MC^H 3«[<i4 « fenw <wm 

?m ?& i zrsm fa?rca faMra-aifer arsT^. faf»wr, 'Bwifiwr, c ri o,, Ni, Co * Mn amta i 



PRrqm « *^ ~ <h ^n^wrf^pm 



(Addition and Condensation Polymerisation reactions) 

Ml n ls mca 'SijhPh 'S ' 5 htto sifairtfa^ ' 5 iji e iR i '( j i^ 5 c 6 i>M, 5 to®i‘ ! i' a 

xsf<jsT 5ffc?t ■BRT'sf^ "5 ^f 'sjt c ffes W*fg i >a wifiW3 c*fNt> «wl 

dBR y ijreefotliJ to?) i grr? jftgy atfaRitfS ^t Rfotfl i <?m, 


nCH 2 = CH : 


1000- 1 200 atm 


200 °C, 3 ®tWO ; 


+ (-CH 3 - CH;-) n ; a*m*T n = 600 - 1000. 


( ilw MH) (*lt*Rn0 

'#nfW^d e f ftfaRTf ^T* ij’SRsn^; emR, (i) ^C<ll«I*< a (^) ^ P1HI<3<P<1 '•I I 

» ^.jjcQ | »|R|>< l-fl<»d L l f^RlT (Addition Polymerisation Reactions) D 

111 ©tlJli] «iPlKM4< ,i r f?ftF?n?f TIPTW5 c,<Pit,il *WC^T <D®1« Hitvf ^5= ^ 

4 c<i mPwi? a^ ntiNM ' 5 rr e i^ wn ^ i 

4 l <4t t -Jjsrcr ilH I M I d 4UMI4H . «rf®f|PlT «>I)W(4H, 
aj®f® ’Re*! l«ri ^iPi h t<i < p<i’ , f POP'S! 1 st^^T <p(.<} ®ltc<p 1 


1000— 1200 atm 

S nCH 2 = CH 2 — -* + CHj - CH 2 + a , n = 600 - 1 000. 

I^sf 200 °C, 5 P 5 K 4 0 2 


3CH s CH 


450°C 


C 6 H 4 


tstlt^T Fe^f W (^H 


*fPrf^r 
o 

n H -C- H 




H N 

I 

-C-O- 

I 

V H 

^ROivimjH gtf ^ 5 
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5 R(,^|er*s fofi»iilfl mWIEST 'S <uM<p«k^ <i)<i^« *lProl<j ^TF- 

'*. °ffrfar : tf®K ^OPT^ 1000 - 1200 atm TT*f «fOT*r ^ ®PEf TpiW o 2 fol fqfet.'a 

200°C ^3 fftrfsftsRr ’5F$ SfftT 600 - 1000 ^5 r?^1? 5RC51%® ^t?T 




n CH Z = CH 2 


1000 - 1200 atm 
200°C, af«l^p“a 


* 4-CH 2 — CH z -3- n , ^^11 = 600-1000. 


’Ttm, ^sps^ « Kt^^i i 43 373^? ^ 37m t 

*t. : CSftPRias 140 atm Wt gft'f®- 5f5T33t TiC! 3 43 120 °C 

W’iiiiaim ^3® ^sw csnf*rc»*? < is~’i(.<)n 3iw ■555 , #ns2fif^i i T < iPivi<i *i&3 

I 


ch 3 

J 

n TH, — PH 

ch 3 

140 atm » r CH CHI 

11 \_ nj v j l 

T20°C. TiCli ■ _ ' „ r 5,1 


’ifsrcsnf^ifsH 30m »hu>mi wi, ^®f& *rc? *t%n? 1 flam ^®t, <mfi>r <rf*i[, 3*1?#, 

<p(.*5^,»iln I*© fat's 43 37133* 313313 3f3®if’*t*'S 33 I 

(3*131^5 (PVC) : fqrrt* (CH ^ CH) ^ ^ HC1 mrere f3g*K3* gpst33* H I 31W33 g*|31$5 
(HgCl 2 ) 43 'S i ®m fror 160 ° - 25o D c ^T*mTaiT3 3 rtm ^tctt 3OTsm f^faRrm ®r?t fcn i Vi 

cjfMi^'b 3T cgnwitf^ ^33 ^3 1 RhiV <&3 3i3«r$it^ C 333 , PRcsnf^r °tt3 

WRT T>13l33l1<j f4®eit®T 3T3 «l4H^C'b<l Sf'iHC'M 313 « v5H 2tt3M 353W 

'iPiFshi^ <&m%5 (pvc) ^33 w 1 


CH = CH + HCl(g) 
t«n$3 


160° - 250°C 

Hgci, 


CH 2 = CHC1 

Rwi$*i c$mi^fa 


nCH, = CHCI ^ m ^> 
«55 W3 


Cl 

(-CHjl-CH-Jn 

(PVC) 


f»iQ«, flam siwfi, 3t33 cro <picfl!k, 3733 fsrfit? ftsRi* §3$3 l i, C353 C3sfl>, 
■SfTCTlC^FFT ts^vs ftsl3C® 43 313^13 ai<p<isv| |^j i 

: f®R1^1 ^f®PT 31 3>Tlf33 4^fi* 1 aiTPF 1 000 atm 'St’T s4t$iM Wf 

*lPl4l<!4>5lWft WTW ”|1%3&JI^W 5TT l 


9 

n CH 2 = CH 

>bhRh 


1000 atm 


x ? n 

-tCH 2 -CH4 n 

’TWnHsr 


w ^rt? *fiar, ’iiar, ?rrf^p w, c**rt, srif^p c^c^, ^ iiic^ t, 

^rrasTf 4s?r w ®n^ 1 
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*sv 


uritr : feite *rar 

’ifl'lwlitwtMl Rt wJwi i CS&UPMT SfstTOs CJjnrSrT R<m<rt {FeS0 4 <3 H 3 0 2 <*R S^t) <35 
^5*8 ^5ic«i 'iPllSBliJMW] ^T CS^feR 5R | 


n(CF 2 = CF 2 ) 


*lfaVH«R*r 

FeS0 4 .H 2 o/ 


f CF 2 -CF 2 -J- 

o^kr 


*w «*!? c5«p«r 4R ^R-Pwfi< >5mt ?rr cwflK wa^T ^ i <4 rpst RiRi fooa 

^-jc'io-s ©i*r® £\aRic« w TO sro 5 i 

t^n^T suiPicSD TO> ^Rhi^i 'aijir^tT)*, esftf^R to 4 <a i 3fc<i» ^i i rnlPPiH 

(t«ntR) TO TO OTOltaR UR* 4 CTOS fsr^fsR TOR ’TORF <#TTO 

ftfasRR SvjRti'-) i 


►► | *i?I'p<?*i »ifi*il<i<r><K fcfcfrsit (Condensation Polymerisation Reactions) Q 

■^ifR^TR^Rm C*r ftfaRJIR ijf& ^Mt i|^t TOWCiRt Rt*JT ftfaRR ’fS OTiRt 

CTtW? TO *T%»TOR TOTO* f*RR *|flRfir TO ©TRS < lfrRR<m TOT I 

< 1^Tlflfl<p*q(,'-R 2f*TR <Rf*ti£T TOF UPtPTR RTOfW *l|ff|VlR 
stiw? ?PT?r C^ C5fi> 'SPJ <?PR. H ; 0, C0 2 , CH 3 - OH fif»% ^TOTOR 
TOT *^pT ^T mS l OTW : ?t t®%T, (NH 2 - CO- NH 2 ) 

« fwRjpr (h - cho) to v^tow ’t^RRwr f?femr TOfiRT 

5fr i 

n H-CO-H + n H ? N- CO NH 2 * fCH 2 - NH - CO - NH^ n + nH 2 oT 

f^tHih <p|4m$© TpgfsRt 

asTRscar sf% ijt to to ^ *ftf^r ^’RRF vd» i fiau.©i»:TiSte^’tMiiwr 

^ to# -^str i to tot Z-asjjf®^ itp&r Tjm £(«© tot to «TO i 

*ri*fn?RRI*T RRmiR TOJiR S TOTTOKR TO3R TORf^ ^CpTOT^lT -°l fol|R TOT : 

'$. <Hlw»lt3;iS : 4f& CTOR-fsRtRTR ’f^SjR i c?R^ ■$ t^SfRJH ^ fsraTOs (1 : 2) ’TO 3TO? ^ fgfac o 
V| ^ <Ml 'i firfsRmr ntf^? "strto arror c^f? ^f«iut<i ^ ^ i $ c?it ^ r«ivR^ ^ 

rw <p(J^, 'S ^ sniifiPtlU^ jftfSB^s grf^ i 



«i)l(,<P»ll'3> ^ 9 f%sn? I ifl C^TO S^jf%?5 wrffeR TOST, SPTO^ 

2TSR -mss TO «TO i % ’rfsTTO RsR <lRc>R ^flSr TOTO mSS ms I 
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*f. 






Ti0 2 

3NH 2 -CO-NH 2 — 


NH 2 n 

\2/N, 

? 

N 


NH, 

/ 


+ 3H 2 0 


\ c / 

I 

nh 2 

w«ilwft«i 


mrsnfe : aratw Tio 2 

t^nrr bt BT%rsrrt^rB west 

C5P1WI?«T I PMIVl^ ^WTT 45# 

wrsrf^ff ap^rs^ Btctfic 3 #^ BffeTB i 
sd%fw? Biwtf ^r*f, csn>, b# 

C<W4ff?S? af^a B3F5 43 WB 

bttbb I ^srmrarfr bt^s aisfoi'® 4? 
bphe ib i 4 cbeb ow!^ sfs^s brtt btt i w^rtBTfeB 4<pfi» •»*('a<p<i <u<^!3 , s \ 

wrram wtw i frw.+ c^r 1 w<m ^nw co®fi^r few ffiQw bw ®nw i wr 4ft x ffta aim bcb 

-BIBB 5jft BE3 I 4# C5EB $VIif *118 IWE 4f*F5 fo'isf'W 3? BET <3? I 

CT« l H^ | ; OMUp ^CBT CSPITSrfe « felHTM 43 ®3*T *l1*IH Ifl I TWIBlt* « feRlMCB ^S« « > st*E 

B<E3tBF ftRBN WTCT s|r«lf%<M(3 3T*fTf%3> CTt*f B3 I 4 *TT5ffe CBMEB 3% ’j? 

^ ^ 'spj «itPnr ^''wncn wr ®b*I353 


NH, N NH, q 

V c ii 

i T I +H-C- 
N N 

\ c / 

I 

NH, 


H- 


nh 2 n 

V/ 

*-f 

N 

\ n 


NH-CH,OH 

/ 

*lPlJ11*-M l l 


I 


NH, 

c*f) 


/ N \ 


/ N \ 


- NH— <p — NH — CH 2 — 0 — CH, — NH ^ <p 

, / (^) 


-NH- 


N 


N 


\ 


T 

NH- 


\, 


N 


- n H 2 0 


3. 


v p / 

-t- st 

»(y|^ ^Tasf, <3 151*131% 333 ^*3^ stsfeoa 4? 3TTBB <ljK^(<i ^ i 

31 ^sr 6 s 6 fcvim : c^ iftW FW vft wtffe<r At 33W3 btw <#imi*k 4 s%f» *nf«Pw 
4f*t'bi«& ^3® <t»'slC' 5 1 2NW %faRTIBr *il?*1*i 6 8 6 43 BEBTBFB ^.’’IjJ 33 I *3 

6 8 6 BRIT 3E3 5jlto I 


HOOC ~ (CH 2 ) 4 - CO -j- OH + H f NH - (CH 2 -) 6 NH 2 


Wf 

Ti0 2 * 


H 2 O + HOOC (- CH 2 -) 4 - CO - NH - (CH 2 -) 6 NH 2 


6 1 6 BERTCH 


n[(HOOC - (CH 2 ) 4 - CO - NH - (CH 2 ) 6 - NH 2 )] ■ 




»V 


[- CO - (CH 2 ) 4 - CO - NH - [CH 2 ^-6 NH -]„ + nH 2 0 
^lfe5T6 S6 


6 8 6 45 CWGS 6 « 6 ’RffiT ^ ^ f%7f*r B!C5? 
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*b-o 


4>tnw : ftflrr *iai 




Ggnftsj : ftfo?TRI WTW 2t% ^ 'sulfawi ^TF TJOT 4^^ *!lft 

H i q);.v| 2f5f7TT 'bl^Wftfe'b •S *TC? *lf®TC‘ i T , l’5R'!» CSllftl <T>£3 l 

0 


R O R 0 

(II I II 

H,N - CH-C-OH + H - NH - CH- C 


R 

t 


0 R 

V l 


OH- 


. h,N - CH- C - NH - CH- C- OH + H : 0. 


-siiifiiwi <a1w 

(fl'otw ^R«lx *#W v li> I R\B ^T1 ^ ®nw l 

f^V M W f ? * V ) 

n\H 2 N -CH- C-NH- CH- C-OHy + n l,H - NH -CH- C - NH - CH- C - OH/ 


W 


f ? r f ! 

■ HjN - CH- C-LNH -CH- C 


LI- 


^ V H 

NH - CH- C - O + H 2 0 


4ft SfTffw ’TfsrsmiWf 2jfen I 4®n?st ^IMIO^ CW3. 62jlft^ ^ ^ I 

4^TBT« JCW *tfa J lJI'N4l$5, RNA, DNA, *tfWT^? c f ftfelR WH3T I 

F. C^ = ^ft 

« C <^5 ^M, 4frRsC<P 200 °C ^IvdjjRT 4^rtl¥ ^TfWT <Mt®T «>4"( ^ I 


nHO - CH, - CH, - OH + nHOOC^g)- COOH — W * { 0C ~@~~ CO ° " CHj ' CH 2 “ ° 1° + (2 ° 1 > H 2° 


jA : ’T5PI1® I T 'iPRH+iH « 'iPiiilsws’-t **« 'I'SiRx.®^ v i1®l 1 tlil « ifi* 

1 *-»-- ’*rc*jj ijrstS CTtfa-j- ^rrsfoy <ivsnh i ’tpfapsM ftsui’i- 

:>WieM 

^lw ^iPniHiwt 

>. £s^ ^rpjisii ^i*dw 4 

sti'Dy ’i Pi vt hi 'Jf'joWJ 1 

i ^%5?R #»■»( PiftRrra VtWitVI 4 eil^y 

■#rsrra ^ 1 

4. -^l^srRSRf i =iT c if^p -are^Ttsrra 1 

^ slpTSiT? ^ ’W'lfef wr ^aiOTtt VIWIHW '« l ip 
'STT'lfw vfflW vff 1 

a. 4 etV'Slii *iPrat*i 4^ wl'St? ii^wra ^t*pr 

a. fss 4^tf*w V.WWHI ’seja ’5 r?iiR' c t i 

8. 4 V|W|V|I«I m 4^ 

<W^<fr§l 'V'SViFT «iiw 1 

g , t£i ^fT^hr ^ *pi^ 

^tc3> 1 

; 4. «iPtvii4 f*iwi 4t<M ^ n<.*ii»iifl c^n^r 

9J1PF i£Rt ■'iPRH f*IWI<r 'HW 1 

4TO31 «GW>IB ‘JK’ra «W vitiNRf, »l^>(l«, 
gfgvn?. ^5 ’iPnjra 5T5f% ^*13 4?i 

^ *iPrsira 1 



'ai^ps jjjftwWftp ^ W 



(Glycoside & Peptide bond in Polymer Molecule) 

» *.*:>.:> | » lPivH grf^W^I^ W^r (Glycoside bond in polymer molecule) P 

gc^a 4<pft 1 4*T ^STFlf^RS ^53/^ C 6 H i: 0,,, gp^M <5j<J?r &|Qi»«p <pi ^ ( -'** 1 ^ 

OT«rt wt¥ i»r?. 3 > hcw 3 -oh 3K^?r *jft ^rcsiT 'rr^sirt ^rnr i 4^ft a - d - ip^f 
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$. srt. ?Ptnra *ra)-«fe 


$5t3 «J3liW 


5.b-i 


p - D — SJc^l® 

^ 3jg <nfe ^nrog viSt*^ Rfero 
totct ^i?r ^ 33 ; 333 $333 s^jp 

i 

'3I^ 5 3CTT RlFTOft® WJ -c- 


0— C— »i'j»i 4<pft> 33i£33 *15 l vfl’RS 

jn^pnt^ 33R ?m i suwlC'W c^ar 

^C^t^i l -^M I ^Cvb^ l l 3* 3ST^!R3 RtW 3133 

353133^3^53 4 Rv. <M4C33 3®313 3l5> l 



f 5 B *. 8 o.S : a-D-IP^Sf feat *.80.* : p-D-^tw 


3 l $t<M3 1 $'b 33R 3f g ]4> I C44 353 3T53 i i. a - Iffe^PTlt^ 33R « P - a$«>Hl$w 33R I 
3fa$3 <II>l|JjlH<> *1^3 ^S C33T TO, 4fi? 433 C31W 3?g 33 1 iilfl» Sff^’CT 10 - 20% 3J13T$CTOf « 80 - 90% 
403135*3 C*3fi>3 43 fayr i 43T 5«W? ^rfsRJVWate'S M 43? 4533 ^^5® a - JfltCSPntw 33i3 <T®3H 3153 I 
a - W : sjl® gt ^ a - D 31C3>li-St«i 43*fS3 C, 43? R33fS3 C 4 43 gfi> - OH "^33 5353 43 

3rf33 ^33133 35& c -O C- (3 ^^3 ^ff§ 353 3T53 ®t53 a-SRC^M®® 3^R 353 I 



lawi *i5)«<m RQhii *TOj 43? 3g 3531313 353 43 3^33 33313533 toow 'SftTO 3^3 ^ ^ i 


4«t53 4 TO1R3 3T3J53 <[W 313313 i5w ^jf& 33 I 



p - flftgpfffti WT : sf% gt P D ItWIOT* 43ft>3 C[ 431 333fihl C< 43 gift - OH ^33 C353 43 
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mmur : Twrff Mat 


at <.np oil <i» 5 i ftliipui *iu> a]M* ®f« 15$ mchwtm 3 P® ai^ ’sig 'SMMlMC'tM MTMicsr (Sl^sri? W3?r sj1% 

1 at«tCT p_ jntwNt® mw? amtrcr Mf*rsmr wi comics?? i cM^jcrost Mf^n? ©t^c® 

2TRT 300 - 3000 P - D 3OTSF ar?!^ p_ M^FT WT ?£& STCW 1 

ai«KM JjtaH® ©ig <3 «dIc. 3 |®> ©IgM m^sjts | 3 l?(,<'-!*li 3 ,* <»>•< ijft 1 *(.< ^C 3 F!C©f?T CWOT aw ©lg jpWPSf 3 
aw <at<i relist aiir mcmt at w 4^ Mflcgl®? ara ;wot aw ©rg gwt©? 3 aw ^<3; MTRTTCfW aw wi 
MWM ^ '5CM MRW 



«. 

8 . 


f& 5 T WOT MTS - $.. 8 o i 

««piat MOTR1W Mtg acWTESril 1 ^ WT*CTM M 1 W iFM ^J?T WW?F W 1 MOT aj? *t%n? Wg ^ 3 

M^OTlWW I MSt£ ©W (.* 1^*1 l«t MW ^f’lynfl MtMT CWM? 

*lPw«M OTR #PfS WIMlMW «? CMt C^T? 

MtMT I3tPi*i<iar ^i*io| ?Tf C?R? 


' t ‘ i> ll°Hl 3 wtffia (Pept ide bo nd in Poly mer Molecule ) 

WfifrOTf atfrss? W*;pOT 'SUliiJWl TpTW (_nh 2 ) 3 Wt 4 f%M ^»TW (- 

COOH) *pw?> <n$MH 1 ^<3 atw? Mt WflfstOTl ajf^To 

MMM' M<s~ y 1 c.fw M 1 OT *p3» . aj<p|T)<i <Pi<f3t'i ^=u<p< — OH 

mi wMMfihj anjititc-TT T?w -h sinMTfw® ntft wot i 
ai w<j<r f?fiiRrnr - co nh- to? *ft mtmjot 
otIcm? ^?r 1 at*rcw - co nh- <t*H(T>:<f> w 

mi (SHIPCW WMT W3T CMMT?!?¥ 1 



R O R 

„ RiO i R 

1 II 1 

1 i 11 I 1 

H 2 N CH C-iOH + Hi NH -CH-COOH 

J ..... ^ * .-- J 

> H ,0 + H 2 N -CH* Ct NHi-CH-COOH. 


' WT 


otot* at ^flfsr,^ ai%®<r fafemr sott? ®f? aitw mmt i 

i3^*IC? WffWT aifaC'5? fMf3RH ^TTMIW StlTMMSTt® *31 aiM^ ■'SRtjw’f 

aif^rro? Mtg cmmuI?* to?? ^scm i 




: cmm, ^5# trasrteR d iw? 

(Work for Students : Importance of Organic Compounds for the Cases of 
Commodities, Households, Medicines etc.) 

CSPimr : C^NP’HT f^OTW ?SR '©35*? MirnfPtM 1 afTO^t SMJ CTMR : RTMR, MTT^, C^2f, 

Mfe wl*R, CgT, oiupuki OT» C 5 fF* f t' ; , I^TMWm 1 2f®fe (WOT 2®fM CMtCMM i t$j , 6tl^C'»n>®M feMCM 

fewMit’si? ©<*¥ sfsfsr Mar mmittc 3 f?^tfir® 1 itpt l<if*j| mmcmm 15 pw 15 m 5 msm^ 

frfif?c® ^StW CTtM iMWM ©RMR CMCMCf 1 Mf% %W 4TJHW4lW< MTMt 'jfsiftC* ■?PR ^JT»RS, 

MFTTMlfM '©rr^fMMS <»K,q (,*ila< t<<P?i ■fri*lll»t feMCM© '0()i e i(,< J lRC. e l3l <>ii «T?r 1 CMcjjlPtilR © 

CMCijlPltilJl ©fFat?F ^MITOTtW M^T ^rfsfg ^jsii| 4%fR ^rfir *^T ^?r | a)f&© c©H 1 ©fRIOTM 

CW CM SfTffeMS MTPT MT'SMT MTTI il? CMpfM 1w 1 ai Stiffen MJ!Mt<f» WRMt SjfefMW? Mt^TM 
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ttttr 


^b-O 


*J5?lf77 f?C7t7 7J7*I7 75QT «nf% i LPG 7JTC77 WW TUTTS i rftwf 717i7 3 7t07'*i<j*i 

7R 717 f7717 CNG 47 TiTTR^ ^ W?r 77077 7WJ? 051717*11 fe.C*ll<5 707? ?R 777 7*07 Piww I 

Tirsfi s <J5 ■^rasJtea'S ctTot? wh tr 77 i srrfS©^ 3 ctttti?* w *[5 

®HJ®7 S7T7R I 9lf>GC<M 7071 f7f%3 (2ff*t7, 7TCT7 3 §7171077 STIITjTS TITSjt 3J105 i 0777, 71?®R, ?®f7 

ct?t>, «n^s cTt’fr, 477 ^ t*i®077 ctttt ?®Rtcw ct1o'T 7 c*r 7*5 ^ 7*117 'src’W ttw ti i 
farmer, isi% tji%t, {ttctISts ottsi. 3iPGt<M sirt, tw, wn, ^m, cpth, cBf7*r 477 f% *po*i7 B? 7% 
50ES fisR <?M P07 i cw 7517 tsicsi <ih%® w, 75*n77 t#i 477 ? 5sr C7t077, 4057 *J5 
5tts# feww »a<r %n ^■ ? i#frsr i 

§77 : §77 f*tC|T^SR C7lt77 «rv<M 70*1 C*W 7>7I? 70®177 l $VWUS 47 TlfTT*®! 4®? C7f*T 07. 71717*15107 
7*f7t 7570*1 fts?7 ctT’Iw ttoBi 7507 offlWE 507 1 foSifaw? <j ^*wut. Jihvyti'f. ®i.fifi><ii«n!t><!»i, 

CF«7R*f7f. WO'bflS®, 57C7H, '7i! , Crf7\5. •illCfllTJ'o 770*107 <?5i7 07lt77 07 755 3 «1 

0®17?T j%^Bl ^0*13 •^■‘SO® *117 I 057$? fbf^TT fawn,** *1®'®l*f §77? £$t7 0<Thf I 


>8 ^TPTTt^ CTOf teK cto?T ^7 


(Role of Organic Compounds in Environment & Social field) 

fsR 07to*f7 773^75 ?%$pi 443 ® ?f*f w ’ff 77 ft i 4?c®t ctThw<i tBtt, ls2S tto*t upiifa'p §?*n7 
«77 *t077*fN107 ?§f771 4lf<*>17 7?077 I «<F 70*rr £$17 CTfcsR nTS*!! 1 fa*! *P®r%® 407 4? ^Sfsife 
^C7<& tiur? « ^sr%] i *mrt?r <«7ttR 47 ^ 4^ *rftvos 4W ^ < i%o ^ta» ct, w ^totobt 

TtruSR ^tsf«f1%<r -^r ^??n ettn i tt? ^stwif 4 tjtrrw ^rf 1%®R i 

OTtC'fif b|ft«il. 2irai®F%^1 O <J^s;!f?ras (7?3 4s5^ £f^R «TT® '^^5 CT 'HRIW’Sl ■ s lQM'f 'Q 

C i » > C4 47 «fi<P[ «(•<•() I 

^tf7C7*f « 3H^l l f5r<* C^GS V!^CT<1 ?TT £OT®R W f5rs^«Rt ftfBra ^Ef7 <RK I ’srqC77 4T^P<> 
SfopSHI #t777tC*l< ^71R7 iSRT CT^R Wff%^ Ftf5WT 47 '*RT«7 7RT, 73T, 7PT?H, fbfWTT, PfWR 

'^tTRSTtCTT' 2®F7 CTtC'H ’ST’ fi '^bTTtP" I 

*tw i TTTSTRTR arf®fvfCH5 7M ®TfSRT¥ l?PR ^ «T7 77? CTt’t t ’•t^T, Tflftw. (,3|?«l'Dit 

TWI^, f^BlfsR 4 77? ?SR C7T7 i 2lf\s1*w ^TfTTT C7 7t^. 7tt7, 1 fT7 s 77f®r, v*l^*l C7C7 «|7 *i 7RS^ Tsf? 4 77? 
C®t7 C7t7 I 'Sl5l^1 7WT ^7177 ^fTT 7)7^5 ^7 ?Ef7 7T7 I C7W-»t<PV- TlTt? 77C7 717^17 

<P7T 57 ?Sf7 ^57777 i 7171071 7?.Wf TITOS' 57 TPHTp^ Y® ^i®17£®1B«7 4pB7l?i4»lp7l7 4^®^, 
4f^'4f^C®? 41^P&, PwlB? 4C7F? I 7f7I7*t Q 7IUlf®!<f'®IW 4tB C7 ^5 7^ 47WW 7171^ ^5T 7717 TCOPTI 
7TC77T i ^5 SITRw^ SflTT C7f*17 «T7 7^7? ®fB7 (Jaf7 C7t7 7I7T 7^5 | 

7W : ^71, C777. 7*17. 7lB4?l« 771 3 77? Sfl^'faw S$i7 C7t7 i 211ffo4> §717TC77 TMTTtPf ?®f? 

^357 C777, 71?7 i T. C®7R, cffij'l . 7f74^17 4717 'aikm ^77 ?®T7 C?H 717 7T7lPt7 ®7">p 4 ®C7l*l C7 

7?T 7f<T>TC7 77?t t^P 77 \ flapr 5171517 «llP7>17 TH 7T»C7 isriTS 4^717 4%7 PC7C5 I 7l7&Stf7(*H 7T 
7f77 7Jll7^TC77 Wf ^fai7 7[>oT 5C71 1 f*lfef7 (PVC) C71^ ^fafST 517151. OTRR TIUTfB?. 71R7 PlPi“, 

ajlcsirw 077*6, C7?7OT? 4757717 4 717517 7^077 <3 7|l)ltfii7» 07731 7J7T7177 l 
7I7?R : 717 ?H P#f 7!7§t 7t*t, 75li, 57, 07® «Tfffe fifTf^TS (^Sf7 C7|7 I 717?R77 7]W* TI7ft7 
4 1 5T7 5I 7 C7f*17 5517? Sfrf7j75, C77171?7 « 71W71?? 477? $SF7 C7t7 \ 7f7T7C77 07731 47 ®7^ 47^ ^717 
7JT775 71(7 7l»llfst7> 0**04 47 SR7 CTWPsT'S 7T07^ CTpf I 
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5>8 


prirr ; ftifa *tar 


; ftftpRr ri»io? RiRifo* p^ppr? i flftor wp ?®t? ofo? ^rpr -srt 'srifttfm ^9-«-f1%r^hw 1 ri^cro 
#pr swift ftfta &rr w c*iPft 1 ®K ogjCfttRitftR, gsioTRi^ftR, caFiwjtR, ft»r$?R. Hftd}iw*tl«H, 
CT’ffe 4 RP? ?SR OH I 45l?1 tffW, *l5Rft?1iW, OpkIWW 'S|)l!ft41<Jlfc<W. 5sU«H, 

'oiJI’Olft®, 5 lJK.tO , lo«, t'lwlluo aj«f» PIROI &RR Of? Oft I 4RP &RO? ' 0 llPl«l>l(. 0 « R "0 Rl^CPO 'ailn«M«l 
CROES. C? 1 W? RsftT 50 ‘‘ifclft CftOO l <?S?OC5? RTlftsi? fsft^lfaeelc^P faftR?*? «io«h l 
ftm : ftw swir ®wt w, arft ?m ^r*im cRigonw 1 <sft *fftoft ?m 1 w 
?5RR, psfft, Cftftft, PHI? tflpo? ftsro Oft I 

«il«ftiw pjp^t : *iftoft *p*?wo r?rt 5T? ^rrsnrn® ?t??t i ?®r? prirr, ^staiR c*ic3i®i, ’UKHIPh, feoft, 

?[?!?, Uftlo, RT-SPl? '3l)t®1(, < pr$®1, ®BT, fafo5®ic>l<i<p ejIJf.o'ij. i$RJ*ios, <j>fajJj uKi? gpgf% (tSi? Oft ^SftlR 

pscs po o p s pip?[? (war *rpr pr? ?st?o 1 iffttft? war cno ® WTOpr ■Rifasi? *ifttP»io 

^pft® pv.pc.9 1 •ST^fa 'aft^tfe ® RfRifso f?Sf£? picjiphI'P SHc^it <&W^ Rftft^tR 1 

SfttP% : RT1R1OTR Iwft*) ^fto* PJP5i® SftlRft CPRR PlPH, 1®iJ[i)'c«r3J. RTP% CRftR, *plfa C"2f. 
cspMft’t, ft’ifpft. <?pp5#tR. IjpnftR 4 R?t ftsi? oft 1 piRifop^ic? >*ire?? ©p*^ © sKPfH I 

psff? 'Sfl^&lftPORt 'ail'S'i ^p^i PTP51? p>pt 5? 1 iflRP'S S®R Oft I iP? RTRlfisO 'a|(.*i<p I 

ft§t ftp £b?P CPftft? 'RlfPRl? <lft(.<J*f 'S *l[Rlfe?» (W3i £??f1??s ’’ifpp'SM RftOO i CPRR CSWT (Teflon) 

a? *iiPui>i:<h p^ si^i? <uh 4p «*rt c?>ift? ott, Myfop* psfttfto 4 mpp-, ^iyta»< ?raf , oi^rs «jof% 

(.^•Cffl W vK<mm C'TC’flT? 1 «lf«iR)*H|'?<sl 'ai.tlPltEU ^'STTR ?^n=T*R 0)<141<l ^ITW I 


*ffgm <3 ’Tpnfspp war sm'tOTMr 1 cuft?(Pf (plexiglass) 5«7inr <?w, aiftvsj+itcn •mx 

sfpnw w i<r? am wpi ^rre i mi i *nw^ ^na. <*>iCTti5c4< ’ira. 

ft'Sk'R C^JeHT, 1, ((R.4’fe" ^ •pjfftt't'U ^®ft <NI kite i aiJJCSPtfsRS |11CT3 ^I^IW] 

(?PR C5?JR, cGftsi, stHWW OR, ^t, C*lTft? £f^ft ?®ft WT '50 sflO I (PFW 3 RTffi^ ai<r 

i *PuJBii i ?lfl ftej ftwiM *R l 

RT#R ftsato? 5WRRT m pfp 2Tg% 2JK-2fg% 'S ftH I ’ll fSR OlR 

RNA « DNA *3? feft •fM? £PTR »lTo fWW I 

■^Hfit : "-iftm « iilKlft«p (war ?sr CTti?R (§fsppr” ai?r ftWfts Rtoib-il i at ^f*ft=im e? ftasR »w 
ftipra ^ ^=r f»m^f i 


■rjftm : RORR ?ft»T «lft5JT? POT HPiR*i l P«PT»WO RPTlft^BfO RTsM ©‘(IsRI a)<r<D 55 i 

e®fo?r ftps c«tos ^p? popsj prpto c5^k p^unr a^ot atft >upift«is«ic< afp t for*tr®T ^r« po i 

«t)<K»(n SRI ' 9 |ftppc s RI (W3T CPlU 'Sfft CSfTPSpTWR RIP RIO iffSRft p® P® PTPlft *tftf*RO'S kip 
PTPPTP PTT’IPS i pjp^iftps ftps (« 1 R ORO RO 50 ’ffPPPOR CW3 ’lftfift sjj®l RPftfj CPP 'po®! i 

’iftftR 100 % cRrm t 

RI^ftRT : PIP pi COP *lftftp 2j^ft(,\s fto <1^50 I *fftft*T i£|RP^ i£|R^ ?5iP ©^TtRR RT nW<r-l fi l Rlfto 
Pm5T« ilftR#Ds ftORRrRT I Rift? 5}^#? RRJ1 (flft RfiaFTO Rf WR35TS5RRT 1 1*!?! ^ft Rlfto ftc*f 
Rift? ««tOS fftfg PSO RIO l 4^psRT? <flft ai^pft Rl?Tp[^ R»fspsfpps psfi | 

■PTOTW? RRRTO? RfpCP't ^Plffl iflft? ?)4 PTp R^ftlCP ftft® I pIpscp «iPW'o*i «Mfop» RRIRf 

4P* PRt^ PTPRlflO? WtPTC'iJ! R RTSO? 'ROPftt Wfe 50 I 
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^r(t 


if)4W I VIWtaTOT « ^ITO TOT^ « ^i»(ifst<p '□mil 

'SW$l*l4' i 

;nf3B7 cron <«ic$fiTi l : tot srrfSJtro toto toto w C3c®t toss 1 to? <mife**> 

g i w i w^ SHf*S<W arf^f^sra TO5j4 *I*1T %HCT TO? I TO C3C© B5R? sllpu«p TOT 1 


TORT TO'S *I''4TO1 SfTCI 17-18 «W Sttf^RT TOT *lfac,<ic-l TO I TO I 11.03.2016 


TRfa “too? «?i^lw" sRprfro ?i?mr sal^w^w tot to, 3?ttoto 4wt fa®i^T ^Rwn tott 
4TO 47 2istifv*><i TOcSfirai ?tto c^atcro c*tstot snf557 c?ro ctoto to? i 4 TOlfro fwi tot to, 4 
<Jj|t8fTOl 3^? 3T<5j'® Slfl®7 CtoTOITOtT (f?$fi>) <7536 CTOTO TO? I <n^ 'Q I^ITO 

*ttf?ra? c?rto M?? tfit f 5 !^ ?frri t?t to \ “^wwpwt TOftrofSpr to?? 4 <mSfroi 478n$TO3 

WTO RT -9 tfa3jvlfaH C«ra (RFTO | 1 11.03.2016] ^itsM? {TOTO® «P5T5f TOT? CNN ??T3 


W TO?, "*ll«iMt*liT 731 4 1 ?I>T «TTOT ?33 Sftf^P C?W OI&fTOT? 7lf?7RT 37TO5 I 


►V ^.’^'0.^ | : (?) v<i3i(«i*i <u?^k?u « ^rgfw Q 

fsivIHH (H - CHO) 43 T^hr ij-TO^ TO^TT^r 3TO i sj^7*TC7 40% f??T3M (H - CHO), 52% '’Ilf? « 8% 
faviH? (CHjOH) 43 f*GJ gTO ^FTOtfa'i I f??TTO 43 $?f^f%? TO3W ftvIHM (H - CHO) ^iPwUwsl? 

?t?pr? to i 4 «aw« TpC-ii* - 2 1 °c i 
trojan gf?»fT : 

>. *p<Wlfa*t ^flTOJTORs (disinfectant) « ^tTOjfilRnTfTO TO? 1?t3Rf7 ?T 4f^CT 1 l1S7 (antiseptic) 

<JTO 43 3FR.1C33 £77 C3f? 3TTTO i 

3fS #^g«t ^ 7 417RT 0 t«< 5 faf^j 4?*f 3” v 37? 4f^ ?TO <M%« ^ I 4«131? “^R SW W I 

iO, ^t<ffeaR , fC<^ c fT , 1IW H»f(| ^f5st’^£ i l < 1J ,! 15i'S I 

8. 5R4»T5T<P filter fi^HI, TtTOK « +<IW *MlltPi*1t+ TST I 

(t. ^tR5t <PHt ^ 1 

ib. ^T®tTT ’f^TSTf^ ^ Jp ft t rt i T ^T^I?T ^TlC^ I 

Rfis GiftR wttrr *ri%3rra <p^i ^?r i 

>. 'sjtwt csrra. wp ^ ^*t fern ^ sim® ^ i 

fe. TTfffirani toirh? ?rr*fRr 4^ 79t "ssr i 

io. 'SJ^Csnf^S 5ff4RI TOT <t/<S;[< TOT ^ ! 


TO^JCRlT^ir : 

s. 4l^^lg^maiT’ra^ i 

#t?r < F?W 4 4^C5r^lfS7 TOT 43 7*fTO3J3 CR3T TO l TO, TO3, ^*f, TO. *(T7-TO% 
^RTOW 47?P TOTO TOT TO t TO TOTO TO3 4^ 7TTOF3 £f£3*f TO3 TOTOW ‘Kv’T ^R3 
3TO i fo“t3 TO3 fTO^hf 'TORI^ 7% TO3 I 

VO. TOTOlro TOTOT TOTO Pfteifro TO?5®PT cscs TO i TOTO TOtfro ‘#8«r « TOTOT (food value) 
t^TOI 

8. TOfi<i» l4»i®ln ^ TO3 I 
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Wrb 

<t r ^ i^fSIotw tor *rf£ to? m% «*ji*hcto i 

Qs. TOtf *ffaTO «mi' sftrof tot?t fam^f toi ^ to? ^srsr tote of?r **t i 

*• TO^fa ^ fa-awe* ^ to? *sjf%*tfa? ^nr mi ^jfa^rfa? TOfa ^#rt \ 

W, facHw *H*y«r ^Vlfan <jj 4 * 501 ? '^jf^TO ?c*Kfc i ^FTOTtTO? tp»tf nmr^* ^ 

«frf*rft«- s?r ^i&wi %*f fere -gH^r tots ?rm ^ 3 ^ 1 tosfIto*? *ii<tto tof ^n¥H 3 ra c*tttt tot 
’ TC ?' a 13 ^ ^r^nfrar is? 5imr5 far far btoe < twpf ^roifa? wife *tfa*rc#Ti fca cro^ m *m 
2010 — 11 ^TO13 2,69,333 kg, 2011 - 12 W? 2,05.096 leg **TOlfar <*TTOf=T TOT TOTTC? r TO 2009 - 10 

^bf 5,44,846 kg, ?r fart far *pit <s \ to? srt farm TOT W&5 tot? sm 

tot ^TxnltH-! farm tot TO??, wTOfar fara? 4?^ t®ftfWRwi% TOt? a w ?hmbh tot 

1 w^*v?m npf ^12013 toot? c*re tost 1 ^w^m#5 5j#i 

w <iiww ^rarors? fa™ fafa^ *n^*i cro to^ts *tt5 tot fa% 

Tsnfi??ksi1»4»i* toto ^troafa^ jrt ^fttoot? R^^ifD mm ?ot cm ^?to>t3 ■stt^t i 

f®3 affa* '*ftl ioflfas TOro % toot? arrofap 5^1 totobt tot ^ , irro aprrafa* 
TOT ^iffS^wiifuiP ^?Q 5*5?^ &*[*? cn^OTTOTTtOTR, TO«1WAI l faj>ffr+l t ftfitOT, fl^W ? ' &Jlfo 
stsm w t^r-pfrif-i ■Ai’sfliw 1 mm ^rro^cm^ c?fa m 33 TO*i#ri-lfa to < cssTifarof, *tm f 

^ TOTO, *tt3Pm w]m ^ot? 5 3«ira? to j srm ©8 to t5^?fm i wrt arm £o 

^ ww mm f tot to ^r *wfror 1 l«r ^ ®rft 

^ ct . Hg, cd. As, Pb m srm c^m. \ ms ^fiFG^ojifSc^d §*rW^ 

$oob b- to Stot^ mm ^ffrrwr't? f^ mifr far 1 faw*r %m <to p? &* 

m m\ ^?r 1 to^t# ^ mm c*m Pm^ *m&i Iw (^rt *n$j fen, w 

*TT 1 ^3^ ^rp^PT &lfet ^pnft WSTf^T ftW ^3T ^ l TOTUfa^ <j<5y£ 1^ C 5 ^ TOW3 fagfsr, 

^5^ m mi ots to i 

TO¥ff^K ^T 'S TO^Tl1*l*T fafft*5t ^fo^H : ^<pi[^«k,<[ 3lfTOl 3T3FfITO 20 1 2 mm i^TT 

TOrBw ^wdro crotr w m \ ftfeg ^tfar?s toc^t tot3Jnsi3i wutt 

' s J^TTTO^TO r wm eeT^fH, ^TTO. lf rf%sm, CTOHJT*^ ’ 5 ^W#, TO^ - , 

&$m 4fsHs 7 faT 1 ^^ lf nrortt toftu « tow 3%^ wsnf5R ^ cto'It tot m \ tot? 
?T^1?^ C3T15 $$$ C^rT TOta? awtaw *MVlf*W w C?mT tot TO | TO?>1M? 5thflW < # 1 ^T? 

^f f^W tot to i fas mm wm ^ wmmmi com fa i 

oifa? £T$ cnui a 5 rtff*r < ^ ®nfro ?i«rTwff fac^ tar to?tPr y® 

^HT fafe? c^55 ’TO'S t^sflfas TO?^ > CTO7TT 4im?^ T(T? WU lfa n tTOT^ ?sfa?R £ETFf ^ ?T l 
TOwif^r mv® toi? ^jt ^fa^Turo .<m ^nr? ?mT^ ^H3w to ^t i 

— ^I^RPTCvr— 

£TO cTO : £TO C^T 4.1?QSjic««r « <P|4*( TOT *lfe TO^TOTfa « TOc&3^|4h C®^ ^5 CTOT?T « 

’^nShr afa : wM^ev w ^n^rro fefew faro afes tot ^ur i aic^s csjfaw 

cTO^t ^WffSfa Gfffaf ?W < 

j ctTct? w'lfro mvs sftm ^rr *ntfro ^iwto fe^®H to^t s 4 ^ 1 ^ *it4? 

faf'^T TOI*f ^TTff, C^ItTO 4] i|^ ttTO^T TOT 7t?I flfTC^ i 

afftTO im4i : ?ro eva cw ^far *Rnrm *nw mff? < ’rt , ^rj feg ^toi^T toto ?t 

ipttW ^fPPPT 4j ^rfac^ ^I?4[irT w f 


168 
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CUfsrfW ^ CWfc*lW fef c W feK Wt^F i l£|1Tj ^’3# WCTT^ f^fet fej'T I 

tiHHPrs^R s c*r ^iwi^ ttstfjw ^ ^tw ^rr>=t c^W *nr”*tw feffa ^r<t^ w>re 

^>tCVT^ ^TO^TtW fefFf? 'snUFT 1 pTT ^CW ^HTT sal prut* *1 flatus il^prf^e'srR WC*T I 

W1 ^TMfe^ ^ft^I ’SFCT’Srr? fij'CflieT^lw Wf^TOJlT. 1>T*f 'S si^hc^ 

PR»T^ *ll*Rt< <£*1 t 

V\fm$ : ^f& ■ncFtw wtf i snf^ wr^t *m?fe w son wft fwffe mf wwr ^mr 

Vlt?i^ <^1$ '3M3flfl few ’SffPT t 

Swrfetw^ : 10 % AgNOj gw'f 30% nh 4 oh 5w*r i : 2 feiw (TTt&t fi*M* t 

jtl^GVPTt^E * 3WM 'KJOT ^teW*T IwfeWfflW ^ - C - O - C - WP W’fR WW I 

c«r*fl?T ^ ^r i ^rnfew ^rr *j3h©^ Rfinj^ - co — nh - ?w <t?r ww i 


P^)| tM^tleft ^ »• (XI ^5WITO MlffrS gfffi# 


|g| ^5H^t«TgE!!f (Creative Questions) 0 

«M f'b'ifDc'J 1 *iwiwl»f J l^ltn ; 


i I 


Cl 

I 


Cl 


OH 


(i) CH 3 - C = CH - CH 3 ; (ii) CH 3 - CH - CH 2 - CH 3 ; (iii) CH 3 - CH - COOH 
X. 1 

■*f. i ^ 

*f. tifNWTR W C^H OTt*0 istjlfif^KP 3W*f5| fij'tffa' «IM- #IJI I « 

^1. ^^t <, TC?5^ iii *Tv (Tjfafi* 'jfi» C*ft , f fs»f <*R* 5|'5fT i J«l < PC5i t 

< P'Si I 8 

* i t 5 ^ i ch, - ch,, ch 2 = ch 2 , ch * ch ^ <ik^f c^ta 

<p|^ ») Inc.'S fiRsjj Sl^Pifl ' 5 T?<r i <i ( < j ^ ^(.U Sirt<F i 

a^HPt'GlTI^ "quit's ^T wllf? 1 

wife, 2 0 -'am*it4>i^t, a^STfi '3 'STjl j r?itai?.i:*a ^rsj^s « '11^4 ^13^5 

1 ^ 


X 'sr'jffo ^ ^ ^ 'si^p T^f c^r5 %*m w 1 8 

O I 4!C^lf*Pt<> afw JWC'tkSto 031*1 C^ta ’3CJC®- -COOH I <£ fim Wfl ^Rl? 


^C = O « - OH ^R 5 <I^VM 1 ^RS ^ 2Tm ^ I 

f^r X fbWMR ^1? i 

R. ^k*p — OH ^*i(,^'9 ^T '3(jl s qt<p|?,t s m f^rf3RIT fl>c*3 (. < q 5W ? 4 

n. ^Hirr 03% c%n? 'sr^ ^c = o^s^ ^'s w c^ c&sr^ t 5 

1<Qm| spffa -&X R- ^TMIT ^ I O 

"Sf. C*R Sf&fiR W4ST ^TNir^ I 8 
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<uiI*h : filter 


8 l A^B 1 ^ fTO ^1^0? <r- *tt ^riRtvs TO? C^SD TO? I C 1 CTT*tfiS CTOfa* 5TO *ffftFT 


Sf^P*f*T ^<1 (?T<3 0 ^ *fifaFT TO? *Tt I 

to &ww from % i 

*r. tostt^ft #1 f?t? ^ 

*C A, B. C 'S D WfaTGiFTfC^ f&fe'O TO? *ff?TOW? f^RTT CEfTOS i O 

TO C'SD OThT il5w 5l«iw TOT^ TOW- 1TO2ITO TO I 8 

<m r A' Tjt ^i^hRPiS ^ wtn i iaw Br : ^ ^MwWiflfar ^f55^ to>r sro tot ^ar tow OT 
TO^T ftf*!» ctm 'B* ?? f B C^lfE* NHj TOW VBwff i 

to ^ 

TO WllTOsH TO WTOS I 3 

to a^sb ^ rn'^lt to? ajwrw%~ ^ftro? ^ i ^ 

to B wM 'S wfsw di? c^hHJ to i s 

b \ A (CH 2 - CH - CO - CH 3 ) « B (CHj - CH = CH - CHO) # feff ftf* C?M i 

TO TOTO ?W? i 

TO iupac * rafer* A'QB wM m i ^ 

TO A'SB C*f!TO? *FTRF TOW? s5 

TO A 6 B WfW? # TO? 4\aHW - #£ fTO? %9TOt TO i 8 


H l 


TO 

TO 

to 

to 



w^rf^TO fwr ^t? 

ftrsft?°T ^TjImic*i 15^ CTfW CTO? 

a^b ftf^s to to* * wTn ctoto froiw d c?T*f tootf to f?fe?rm to i 

D S E WfW? TO^TO^f? ^2?5fol? ^RTSPW TO I 



* 

o 

8 


TO ’3TW1TO ^t? i 

to f^fro T ffjjic?nciifSa wK^ to^tt to r ^ 

5 T. A wt^w TOfc-TOfr fTOWT? TO^T ?TO WtC^ 

^TT TOf^ TO^TT TO I 'O 


“ B 5TO £T5T? TO?" — fTOS? 1 ^ TO I 


8 
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Photo* Ouwllonri Q 


>1 CHj - CH * C * CH - C s CH sp 

3 » ?w ifa4 vfa oRpn^r ?re<fit qprr- 
©2 ®3 @4' © 5 

*1 OTRT «l4w«l *HWil4 

©Cv>CV>C, ®C JP >C^>C V 

® C„,> > C v > C«p* ® C^>Cv>C^ 

4 I CHjCHC1CH(OH)COOH 
*WV« 7 R*0T- 

©2 © 4 @5 ©6 

8 1 $WH4 WW WT C%»T <MWfl 

wmipw wcJ- 

® sp 3 - sp 1 ® sp 3 - sp 

© sp 2 — sp © sp 2 - sp 3 

ffl (CHjJiC = CHj — >A+B + ZnO + H 1 0 

Zn - H^O; 

a « b ctM *r»rr *wiarc*r- 

©^tTSfJW'SfiWRim © CSJT’THTW 3 ft^fRTW 

© aentFiFr e fiwram 

* I C*R 'anw^l qjWftsft S n 2 ^RTW ftfifT 

*ncv? 

© CHj - Cl © {CHj hCHCt 

©CHj-CHjC/ ©{CHjJjCC/ 

■ *W « tfl4* <1 4 &S4 Wl4 ! 

H>0 

<0>— X + KCN -► A — *B 

nn 

^ I A 4 B »p41««k»i- 

© ft5Jl$5T 5TOHTt® 4 
® 4H*C»IWHJHfell» 4 WC*lfii4 

© 'aiftCTWiaHft* « M4*T*iIi4!?* 

© jnrnfn^s « c^wiffr® 

^ hr | B C*flC*t* ^*lt4*4 ’•>WI^+f§f *451'¥l SjPfl- 

? © CT^S^-^ffhn 

? © 'aijfft'f ® fl?T? *!?Nt 

1 0 

E „ II ' my 

$ <Q^C - NH 2 + X + KOH— -+ y + KBr + K 2 C0 3 

. — H2O 


S# 1 x 4 y WK ?fl> WW- 
© gtfire 4 
© iaifi»i 4 

© cgTf^R 4 'amfe 

® %l?U)ic«H grot® 4 mhSh 

10 I y rtlWff *fShW <JW- 

@ 4E®ff%RJ*f 

® 2 , 4-srt5n$a?ifo*rt5! siHsifiw *fShw 
@|ww © 4*if^r 'soif*PT *tfhH 

11 1 CTH (,VHf5 t><(*K jj^C-Isi ’ItW RQwiI ^Cfl *n®i 

^•fsr^r ©*.*15 tot? 

o 

II 

© CHj -C -CHj ®C 6 H 5 -CHO 

© H - COOH © CHj - CO 

>5 1 fttRr sm ^toh 

’Sgn?t-M*i TiWwiit! 

© CHj - CONH: © CHj - CH; - CONH-. 

© (CHjhCB - CONH; ® CH, - CONH - CH 3 

141 f^EKT CW CThlt 3T4CWS 4HT ^ifht? 

© NHj ©C t H 5 -NH; 

© (C^HjJjNH © (C 6 H 5 )jN 

18 I CTR*T VV\W- 

(i) Fed 3 ^Rlt 

(ii) pRfirfllH 

(iii) gifsK ’fe rftw 

© i © ii © i « li © i, ii « iii 

lei TnTE'JV! ^ ^ ^BT 

© 4JlC*Wt?B © W*1IV 

©^{1^6,6 ®® 5 tWlft , ®l 

1*1 CHj-CH=C = CH-C = CH^C®sp51l3P%* 
■spl 5 ^ 

@2 ©3 ©4 ©5 

4 J 2 l 

in 1 ch 3 - ch = ch - c = n ctrcn c *mFi i ^ c- 

@ sp ^ sp 2 © sp ® $p a 

@ sp 2 sp J © sp 3 ^ $p : 
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IV l n ’orafattt'iu fil*lM4 WT 

'aidRUlWfl TR^tlt'- 

®(o+l) © (n- I) 

® (4n + 2) ® n 

CH, 

S 4 3 ill 

5i»l CH, = CH - CH, - C- CH ; -CH 3 

«OT ort^H W 4T& C « H ^RTSTt^pT ’ROjt 

^naKs- 

©5«8 ® j«4 @768 @505 

4° i fhtva c*lh CTMt wiliFfi* ’WJ®! s|«t44 *WC4? 

®CH,-CH = CH 2 ®CH,-C = C-CH, 

©CHj-C^N ® CHj - C = N - OH 

45 i -auwiT' ^sn^fwsCTRr ’or C3*tfof 
4? l t#feo7?TT 4!?T- 

(j | ^<2^ ^iSiTFT 

(ii) j ih i s*!i4i oftc»n? i ® 5 r^ W7 3 -41 

(iii) ' J T i ri^p' ' p ra w R Sffefa? f?7 

ftiM whit j i(2w? 

@ i 0 ij @ j a iii © ii 0 iii ® i, ii O iii 

4A I (CHj)jC - CH, - CH(CHj)j W«tPB S|1$VlQ (]»), 
PTCTOlft (2°), (3°) 0 WHIltHHifi 

’’HWI'14 >WIT WMKH- 
©4,1,202 ®t. 1.205 

©5,1,102 ® 5. 1,10 1 

*0 I %RT CWf ^R> ^JlPlWflS* C^lPRT orsrr^ST 

@ « «ijwww ® s opfrifogftg 

© oiwfe?!?® o Rr>cl?w ® v*fyfo» iflfSw o 

O NH, 

II I ' 

*8 | CH, - C - CH - CONHj CTM55 1UPAC RflT- 
® 3-^lftcor-2-'Ot*ll4©?HJ|irH 
® 2-Oinfa CT . l .qiR^ I - j- O^ r ffh 
© 3-OT^!T-2-'5Tlfirprift®>RNl57b 
® 3-^73ir-2-«Olfsn?7T 62}T *i TOratTg7S 


40 I ^iswlta ^^1.4 %RT ®t0P0Wr »W W- 

( i ) ‘^3 ■'i iH 'STST^t £(olas 

( it) 41? *wfl ?5? ffltw'jlt'S 'scalrt^ Ws a^>f*j »n? 
(iii) (*!*¥ 1 j?'f ^fw i*Rf SJO^ HFSP'fJSPT hRT 

ftc.t>n wHft >(&•? 

@ i 0 ii ® i 0 iij © ii O iii, ® i. ii O ijj 

4^ I CH, = C = CH. OTtmo^S CTO! fttH ®ffc*prr»IT 
(0 ^ C jf5 ni fcfij iQ 2f& K-m^ 

(ii) ^r*P©%?r 

(iii) c^#?r c jp f?raTgf& sp snfrsr c 

sp^ 

fro^r 

® i 'S ii © i iii © ii 'S in ® i, i) <3 ijj 

# * 

4*n cheC - (CH,), - conh, eoNfSrs * 

+tcrt<j ’redrew ^nJtraw- 

® sp 0 sp 3 ® sp o sp J 

© sp 2 o Sp 2 ® sp 2 O sp 3 

^v i c^H coMlt >inr|ai 


i 


«o I 


«i I 


I 


® CH, - CBr = CH, 
® CH, - CBr = CHCI 

® «rr^;rf^5 


@ CH, - CH = CBrCl 
© (CH,)jC = CHCI 

4JIW«lfot 

@ T£5 ^fsisjh 

© 

6.65jr5W51WM^- 

@ ® ~ <sn:4 i ^o 

© isf®f*pp iifw,!! ® c.^iwhi^'is 

5^-8 4i?cs srSWIt *ivM ^nr- 
© jfi«wrn ® CTifemw 

© ® <a1fr (iwffi' (S® 4W 

(i) ^TT-S wr SBR sfsl^ra 

(ii) ; 5¥ 

(iii) CUlfa ^^1^5 jjl?whi3» <t^»ih 

PltMi whtt 

© i O ii ® i O iii © ii O iii ® i. ii O iii 


?PW 



® 

* 

® 

0 

© 

8 

® 

<t 

® 


® 


® 


® 

)» 

© 

*Q 

® 

55 

© 

54. 

® 


® 

is 

© 

5* 



© 


© 

>lr 

® 


® 


® 


® 


® 


® 

ii8 

© 

*<i 

© 


® 

4*1 


4V 


4!» 

© 

SOO 

© 


© 


© 
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Quantitative Chemistry 







^fsj^T (introduction) 

drifts i aiff® i ^ ^ Niw i ^ 

«I UIWtH ftferf M5t!T HWT t^TCJT ' s to ^ ^ 7 >^ l 

^gmy nor ^rraf^p c^r ^ ^ ^r ^ i nwi*R* w tferR# 

s^sr ^[ ^■‘W *oj *rrM xiar i OT^rmr ?mt^p l^feiKist ROm^ 

l^flw ftfaRrc* $W3 , w<w ^*n»r x*rr *c?r xtm < sfi^T^ ffib ^Hfw W 

«n^, <rr*raf^ fifta RfiHiwi cxfc *m ^ ^ 

'‘'Rnrr^sr '’t^ctt • c i^r 05 f^ «rn^ < 

4 \ m {^ aifofft cxtMx ftPd *rraxi*tfop wi xmr? *or ^nrst^ xixraf^ <^f WSpw « 

f&syfTwx ' s iwj *if?xm^ 1%*fcr wr xnr i hjuswh cx *tw?r RfaRR* ® ©^fliwu *flXM ’fRxt'ffl® fxxix ^rr xx. 


ssfc^ xixixIh*’ *mxt x®ri w xtm i 






t*lxR*F«T (Learning Outcomes) 

i5?^M5T c*rcx f*^r€Nn- 

9 IWI 'tTITX? OTW siltc®* ?TW? *IWW I 

•V.- gpffflf^xftwf XITPT? Gift's* Ms MW 1 1t?W I 

» RQwwm 'if wh c*w ’W%r *rt^rw (w « 

aimvsH) f$?jrc <p<jos 'iraw 1 

» <miR<p : ^gpr® ®wf ^ fafernr 'UTw? 
«nm , o*( f^f?T < P<IV'S ^IBFW I 

.,; ■«*J<^. l fa"T‘ : ^f$*T « ®W 1 Wtf ,? tf?Xt'f ^C? Rflffc Willi 

*H>ms i?r 5^ ags «fl?rw i 

£ a^m CTfflftt&W 1 1'i>?*?I « f'tf'MX (ppm) <!RW fiRSH 

I 

^ : r*W^ wrtan? sw c^rw ^ht ^wuni sr^r 



» ^tm-f^stm ^^-fiii=?iifi xH«st Rxr? ^ 

f^fiRiH wsi w 'iraw i 
» *rrawi 

^ Sfsh <1x^111 vnr PiQi*«itf 

ap^rl^a 'flw i 

» ^i prajf^F : "arwr «wrt s^W 

lafTTE/w^ra < it?iit t r <ph(.® 'Hiim i 
» <tr^rfw : ^t^ r T-f?wr?t i: t wiot 

IwsfF '4iiiiw4 s #srf'T •p-ac® ^rraw i 
» f^im g1JN 1 (? ^5 miR^s ®f5t c«rw 

g<n?n ^raiajt f^frr ^<n» < tr?w i 

9 Atomic absorption, W- Visible spectroscopy, HPLC *3 GC- 
i3? , lf?WWo f^TJW^fsT ^W^f% ^H^flt '1 s 3I , o *IHW ! 


< j > ^ i 

■jf ijfsps-TOl sf*W^ Rftbttl o sj^f %i ^Jl^rT f-at® *)lsw l 
> tsran-f^mf^RiT ^nr*trr *n?tw i 



^ (Key words) : > PM? S^t ► WWlRlID > ppm > > WtiR-^RH > fcwH 

► atf^nft ^Ft^f > OT^lf? jojIssT^ *t*n^ I 





m : l^ff? *|3T 






7 1jMs «Mn '3(l«^>*i 



(Chemical calculation and Molar Volume of gases) 


5jj|C>l<5 c?Wt? 'aH?'4H <M(2i ^ C^M *tTt^t? mcfe 'S|t?®Ht'$ C^WfWt '?OT I 4| 'a|l?'54 W*!? 

^mtaiT « T?rc' D t<r $*(? fH^r^ r i fnffit ^®T- s r=TtajT « ^tc 9 ? 4 j<f <mrr *tTTc?? vami^nw mtipw csrHt? mt?®? 
m\ $ mm®? fafer c^car 
^iiwiMicsr ^ f?t*m ^f?®r c<nmrei 

®1? ’SIC®- "4|?5t ^TOWt « 'HC 9 ! 

*1J1CT? CTM? ®im®H W 4?* amm 
V5TWJT « m’f ®T 22.4 L." ®t? 25 °C 
<3 1 atm ylC*f 5 tmm? C?M? 
ml?®? 24.789 L. 

*trnm? <mmm mi?®? f^ta cro 
mjtrew iEs r ?m «?^pf ^ i 
<mcmnmr ctM ?t c?tc?? ®w« 



fear ®.i : fifes *trtm? otw? 


snmx 4 i?r m®{? ’ 5 T? 5 ixt di??. mk=i<! 9 tt<mte|fi<t> ®c?? *nmr 4 i? ???jt m?!? i 41? ?t? 6.023 x 10 23 1 41c® 

31WW5 ’N' TOT 2W*r ®?T ^C? *fTC® I fifes’ miTC®T?rC5T *MTT, CSTMt? ml*l4H, CSTt^T « mMfi* ®t?? 


?W T F*T^ I pm? 

5. m l Mfi* ®? = 4 )® m m$ = 4}® CVFT = STP C® 22.4 L = 6.023 x 10 23 f^ m$ I 

*. '’mmrnf?® ®? = 4 i® arm *r?mt^ ^ 6.023 x 10 23 1 ^ *t?mp$ 1 


8 . 

<t. 

fc. 

‘t. 

br. 


atm rnmfi® ®? 

»mT^4)®ft®cft®? = 6 023xl0 f3 ~ g 

cajlc^l-si Sfhl *iUml i lfi® ®? 

CftC®? 4)®^ *f??T<S? ®? = 6 023 x 10 23 8 

®miafl' « ftc'I? *ifi®rfw? wr *fjrcm? mt?®<m? ^u> f®¥ 

41 ? c*m mt«tjt, ®? mvBt ?t ®<i? c®rc?t *tQ<j®H ?t& ?r 1 

22 4 ' 

stp cs 4 ffffr gfyf#? m 3 ? mm®? = 0?3 x 1Q 23 l. 

, _ _ 6.023 x 10 23 & 

STP C® 1 L " 5 lTtC 3 T ?^TT = 224 ^ 

STP C* = 


®t?S C®? m-pilCa, 12 g ®fit? 
6.023 x 10 23 f^ 

?tw, cror %*n?n?i? m atm 
®c? b 5i^pr-*u^ mtt ?t ^nmnat 
?t mt?? cffc^s, ®® atm ^ 
ai<? (sm <mr ?c? 
?tw 1 ‘csrm’ atm 4 |mR4> 
b? ?t atm mi ?r arm •nmi’i ?r 


C4s]tmr imM ?r c?tim? mwf?^ ®?c^ anw w w®r c? ' i #^rH *rr®?r ?m, t»ilc*i« ?r <mtw? 4 ®tf?^rww 
^51? 4 i?s cm ?®rr ^c? wc$ 1 c?jh co 2 43? mrn^ ®? 44 ; ®tt 44 g co 2 4 ^ cm co 2 1 
miMf^r ^s? 32 t ®t?; 32 g m%c®m ^ ctm mf^csm 1 

41 ?5^STC? ctPFIT e?nw? 'INviNft* ®?W aftw srsH ^?W C? 'ITS?? ?!? ^ ’tfihfWW «Sf C?tw? ^ 

atm ■= > rf?mNfw ®? ?r 4 }^ c?mr *ramf5 ?®rr w 1 c*m? mf^snm? ^rT^mmf?^ ®? 1 6. ®tt i6g m%cw? 

= lg '1Ni|l t tf44» ®? ?T 4I4S C?m mf^OSrT 1 4|^«IC4 <H4W< ®? 12 I m^4i? I2g 

?#*= ig ?r ^ mm < mt , j 1 








4R OJPT vaitfl OSH ‘‘fPll'J tMT 16 g I ^RCWT 16 g *t *M ?Cff 6.023 x 10 23 fl» 

*RRf5 <W?P I 4RS$S1CT 4 <J> CTFT ^f^SR ^ tlFTT 32 g ^rf^SR I 32 g WJ 'SlfflMM, "*11? WIT 
6.023 x 10 23 fi* 'ailfll'SH «ft^ I «94^5!W 4R CTW CO, W'® 44 g C0 2 C4 1 C?W1?F I *3^ W CSTT^T C0 2 
?T 44 g C0 2 4 ? TiIWT 41? ^afcpr ^R?tlT 6.023 x 10 23 fl> I ’iJlSfa S’lWlPl? TO? 4 RS C?M ?1 6.023 x 10 23 
> 5 fej^ \ 3 i|fi\s>*i afsrpst '3R^T?r 22.4 dm 3 I 

#hiw i : 7.5 g *i 4 hc 4 *rsrm , 3 KfHr w co 2 *tr 8 ?T?rc?? 
c +o 2 — >co 2 

12g 32g 22.4 dm 3 . 

12 g 4»l4^MHf??TO? aWT? C0 2 *fl'S?T ?T? 22.4 dm 3 

22.4x7.5 . , . . . , 

7.5 g ** « ** *■ « CO 2 ,J ?? j 2 dux = 14 dm * 

.-. 7.5 g SRH ^<I 3 !U 14dm 3 C 0 2 *fl'8?T?fc? I 







(Determination the Volume of Gases from Chemical Equation) 

c^rrt ftfarat? w ?pn?f?^ ai^hF, jiw « c?*r f^g 

$«»4 Jil^IWi W? *raf^t *|Sfo*4H I ^frs dWIilFi* ROmIu *ff 

SR^W ?T*ft 4 W t #PP I (TPR ^f$? ^t?? « "srf^CSR ftfPT 4 l>tl*lft 4 ftfiSRl? WT Htl^k 

vbft'SIflfc'b l C(s) + 0 2 (g) = C0 2 (g) 


12g 32g 44g ?T 22.4 dm 3 

?f$? 8oo°c ^mrat? fs^w ??t*r j^mes? faun*-! ?t£ i wr ^n^nspr ^-211$® « 

800°C 

4W 'bft'auftb *0Pf^fla^?r I CaC0 3 (s) 4 CaO(s) + C0 2 (g) 


lOOg 56 g 44 g ?T 22.4 dm 3 

am ftfeHim 12 g ^#r 32 g ^feK$?w 4 *nw ^ ^ stm ^t?sh 22.4 dm 3 co 2 w fs^ 1 

%ot? fafcHlCo 100 g 4$R JRPTW? felfe ?£? 56 g CaO « 2W5 22.4 dm 3 C0 2 

| 


STOW i : 25 g R^5?NN?t* , aifof^ HCI 41 jftfV *ftf 37 *C VHlM « 99.99 kPa W*T5.05 dm 3 

CO, W ?T? t 4>p|OT f^ws CaCOj 4|? “Ta*<| *lt4HM f=!*f? ^? I 

, _ PV P,V, 

4«l«1 'S t>t«1(. 5 1<l ^5" W5Rf 'fit, — = 


v = 


Mil 

PTj 

99.99 x 5.05 x 273 


„ 77.77A J.UJ A t 1 

V= 101.325x310 = 4 -38S66 dm 

STP Co £TRS CO, 4RT 4.38866 dm 3 . 

CaCOj + 2HC1 > CaCl, + H a O + CO, 

100 g „ 22.4 dm 3 


T “ T, 

4)^?, v = STP. C5 co 2 = ? 

P = STP CO m = 101.325 kPa 

t = stp co «miarr = 273 k 

V, = C0 2 41? aimf^p 'ami'*4 = 5.05 dm 3 
p, = Sfprfsf? m = 99.99 kPa 
T, =an?1w^mt31T=(37 +273)K = 310K 


STP C$ 22.4 dm 3 CO, CtCo SJOrfW% f^W {?M«? 100 g 



• %fhr 




STP CS 4.38866 dm 3 C0 2 CTO «raiRS% g=mm ~ * *~? 8866 g = 19.5922 g 


25 g 4*(4l 5*1T' S 1NC^ CaCCh 19.5922 g 


100 g 


19.5922x 100 

CaCCh — g = 78.369 g 


4^410® CaC0 3 m n^lT Iwi? ’fttm 78.369% I 

'SnK'SH ^ : sfsn^t 1S R^I?F 56 dm 3 ^AcSjlC^4 'Q 3.5 dm 3 ^rf%TCS5*r <iRT ' 5 TC*(X I^RTt ’'tlwtS 1 1l(^ 

Wtr^i wn i 

WT: 2H 2 + 0 2 = 2H 2 0 TO 

2x22.4 dm 3 22.4 dm 3 36 g 

2 x 22.4 dm 3 AltyfclWiMd RQhII ^TO 2fOIt$T% ^CBR 22.4 dm 3 

56 x 22.4 


56 dm 


dm 3 = 28 dm" 


2 x 22.4 

^to (?r4T m wf 56 dm 3 tot f^faRrr -*m wv a r 'aiftiwwd 

firmer *Sr fiOni i sw oft i ^ ^sissr fttar *tt to 

(^fSRJT <PSC4 I 

tpWRr, 22.4 dm 3 «lfi(t«rWd ^TTC^f *F*j^Btpr fafer ?*TO Sfcm®f% 4fetibll*H 2 x 22.4 dm 3 


3.5 dm 3 »» 


3.5 x 2 x 22.4 

22.4 


dm 3 = 7 dm 3 


4TO <?T*rr ^ 3.5 dm 3 TO ftfaRJT TOT TOT *ftClhl«M ftfSRlT^T 

^5TR^ i 'TO! 3.5 dm 3 'aifacet* faft&KI ^StfsT <1*3 C4 I 

£Tsm 22.4 dm 3 


3.5 dm 3 » 

.-. <#n *rf5m 5.625 g I 


tl 




36 g 

36x3.5 

-2l4~8 = 5.625 g 





Rest w - V».i : 

>. 20 g ZnO ^#4 fem TO #1 *rf Zn <T? TOStf TO? OTt CO, 43? ^111^4 

W? (Zn = 65.4) §8 $ : 16.06 g, 2.7518 dm 3 I 

120 g ’faiPoiR (jmmUw 750 °c TOsrtarar to spin «w^H' w *trsm to? 

(K = 39.1 , Cl = 35.5 0=16) §83 : 32.8874 dm 3 I 

«. isog ^HetPrarsr oncaSc^ 750 °c i^t3imf=T snsrpr TOi^m cw *ri^'=rfTOH*fl^ 

'srfTOn CTOTO^T *1%m HUfoSGw ®M|&bC4> R'MM >«lil M®t 4? (Hg = 200) §83 ■ 792.822 g I 
8. 90% 155 g $TOWTO HCl(aq) <3 5%fs TO 27 °C TOTO « 99.99 kPa TO W «f|TO 

C0 2 *tTS3fTTO? : 34.7969 dm 3 f 

a. 15 g Ca *11^51 fro 'iMItla N 2 TO TOT! TO §*tf% CTtDt?f TOT *ftf4<f ftfifllT differ NHj TO 
Wl ^Tf l Spm ^SH^rer NH 3 <3?T f4*f?T | ISw : 5.6 dm 3 1 

’to. 95% T^S^i 210 g 4*14 1 J>4T , 'Tr*hc < P '»l('»R'8> HCl(aq) ^ 13^1'^’® 3»«l 2plH '°i<l3(l« OT *l(54M' C0 2 ‘ 9 ft'Q^T ^TRT <J? 
*1(5*1 hf C0 2 *j(5*iK ^PtJ*q> c.4l®lc.<p 4"^4®lt<i Na 2 C0 3 v tfiH'£ <PflW? 'S'aa : 159.6 g I 

15 g ^sf^p crow wiffevni ^r4cHdf spin wnm or co 2 4<r sfomn ^ *i fam co 2 

cto 90%(wav> l^sw 54T*rm sram? : 20.8333 g 1 


3. 


’fltTOr?® 




V. 25 g £?TTO?W «lf®f?'S’ HC1 4. 5%f5 ^P?T? 37 °C TO?W « 99.99 kPa 61C? 5.05 dm 3 C0 2 *11®?! 

C*M t ???1 J?ITOt? t?®W CaC0 3 4? *tf?TO 1=H? ?RT l ^S? : 78.369% I 

S*. 120 g TO? (II) TOttRj? TOsl 1w NH 3 5 OT j T TO?t TO - 27 °C TO?MI <3 95.95 kPa W»f TO 

TO®*1 N 2 TO ?TC?? $3? : 1 3.07889 dm 3 I 

io. 95% (WAV) R®?i 75.1 166 g tTOIW TOft'Sf?^ ilPiC'bd ?M fiOhill TO 37 °C TO?®! 

« I atm 6R? TO TO® 7 ! H 2 TO *l1'S3l‘?It?? (C®SrM WI?TO?J? H 2 ^fl^TO ?T l) ’■ 32.50 dm 3 I 
51. 65 g TO TO 4TC? H 2 S0 4 4? RQki I H SW? 'SM^UI TO TO®*< HCl(g) *tt'S?T TO? «9 stfaRTt? TO 41? 
H 2 S0 4 TOKt3*t 4Wft."1? i$5? : 24.8889 dm 5 HC1, 54.444 g H 2 S0 4 I 

i^. ^siwPrin? 4141^ (Cac 2 ) « ?tf?? Rfarai? fflt? mt? 1 15.55 g cac 2 4? ?rw *ttf?? RRmji? 30 °c 

TOTOt? <S I atm 'BTC' 5 *! #1 ’tf??!? TOt? mPT TO TOT? ^5? : 6.0794 dm 3 I 
lO. 90%(WAV) 1?TO ?^?r ]FTOTO? 1 10 g W HCl(aq) SfT^?® TO 27 °C ’ST’WRT ® 99.99 kPa TOT TO 

4IH®*J C0 2 nr®3ft TO? ■ 24 (>946 dm 3 I 

18. Mg «fl$ 41 HC1 4? TO RfaRtt TO H 2 TO fcvtfl 1 TO I 30 °C TO413JT « 95.95 kPa TO 5.68625 dm 3 H 2 
TO® Mg ]j4><ira 5? TO? (Mg = 24.24) S'&fl : 5.25 g I 

Id. FeS ® ^ H 2 S0 4 4? RQmJIU H ; S TO ?? I 30 °C ® 95.95 kPa TOT 15.25 g FeS TO 

TO®? H 2 S TO ^43 TO TO? ^S? : 4.5575 dm 3 1 

I'b. 4TO? <#5 'TO1% ??fTO *lfe ai'iSrWd TOT S|fc ftftcD 90 mg gWRSt? TOT5R i TOC® 

5tdf?? 61? 6lfM 1?1?T> 4TO!t TOTSR vslW 25 °C TOTOIT ® 10 atm TOT TO m 3 TOT 

< p<u,'o %C< i tS33? : 4.43057 x 10 -2 m 3 i 

13. 0.6905 kg Wt? TOT H 2 S0 4 4? Rf&?i? H 2 TO 5 dm 3 TOITO? TOfi> C<^1C® ®f® TO TO? C?TO 
C?^p51? fo'swn 6T4 790 mm (Hg) ® 27 °C I 'Sw t 50fi> i 

lb-. Zn(s) + H 2 S0 4 (aq) > ZnS0 4 (aqi + H 2 (g) 4 RObillU H 2 TOW ‘‘Tift? ^ 1 #TO W TOT I 

0.725 g Zn *IT? 4**3#TO Rt3RTT? ®I?»t5j^ c r TO TO 30 °C W^TSHSIT « 772.5 mm (Hg) H 2 

m>1<1 f^f? W I 4? ?T ?^? (30 °C ^hr 6T*r 28 mm (Hg) 4?V Zn = 65.4) I 

$S?T : ®HTOST 0.281 5 dm 3 ®? 2.217 x 10" 2 g I 

l&. io.7g Rltw»i CTO sp^feiw nh 3 to® RRbiilii ?is? , lafTO s lfT fro < #?T e t ? 55 ®'? $ 4?N 

'snw? nh 3 ?ic^? S , e<t : jjch« ^rfror 5.6 g 4??. nh 3 arsin' ?tw 4.48 dm 3 1 

^o. 5 g Cu « 5 g S 4? TO <fW WTO «ttF H 2 S0 4 4? Rtas S0 2 4? *91 HUM W1 

®Kf1? ^5? | : 1 2.263779 dm 3 I 

^i. so g 4»FB4 nsrro 70 °c ^sT’imarm 4f??T e r ci 2 4? tot RRmii ?t5or KC10 3 4 '^TO fT 

,> lR?T e f Mn0 2 « HC1 4? TOT®F3 ‘'fTO? t Mn0 2 4? ‘ e lf%?ir c t 38.8392 g, HC1 65.1785 g I 

1.-1, 1 5 g to? kci ® ki 4? ftjfcr? ®#? gro 1?4wi? Ht^dJB ot? to 8.25 g Pli'Blfl toi?® 4t«?t c^h i 

1?TO KCI « KI 4? ^TOS?T TOT ?>? I (K = 39. Cl = 35.5, 1 = 127, Ag= 108) 

^5* : KCI 45.9024% 4RK KI 54.0976% I 

^'0. ?1TO TO®? iTOC? 21 TO sifTOR i lt f®^?T 8.5 TO TOT5J ®T1C5 Ikg TOTTW 4l^C® 

C4T^1W 4TO ®l?TO W TO®? ?Hpr TOTTO? ®^? : 8133.33 dm 3 I 


0.0 




ft0RiCT?r ♦tftftH c«rw 'tn%^«nwrsr« 



(Determination the Mass & Volume of gaseous product from the amount of Reactant) 

?r?rd??> f?f3RT1? CTOit f?few f?fSRlT TO ^■'TR? ^#=1® I IRRHW? C$ t® CTOT ^(S?, 

®?4 ?T ?n%I W *ttt? ^’IIM C5t^ 44>^®IW ^W® f«? £|ff®<1^ ^ “TO I ®W ^^lim 

csh» ?fg 4iT%r ?? to' ^ctoi ?n%f fe'iiw to? ?twrs swk ?s?c® ?if? t 
WR TO ft^t ^C® CSR?1% 4^ ’« men 4?s®r 4IR4? C? 1 *n? TO®? 441? 4?^ SJTO ®T*fsrlajT « 

^TC"? 22.4 dm 3 ; ®d'-lf4<P ®?, CT1®T1? ®ll3(®? 'S OTW? ?t*1T 4*^1?= ^C®1t : 








©?T = 4PT *1<I = ^ W = STP 0© 22.4 dm 3 . 

'3fHm til's CaTsRfT Wf wsnatt « TFfT'H *tfi4tfCH4 Wf ^ C^IK ^W?IJt, 

Tfot^ui , 3f^r ^wjn* c^r ^ ^ i ^fot ^PrRjf^ 1 fafaniH *pt«i , tn^t?r ^t^r 

*RT^T*mre=T I CTO ©N*na(T « 5PT C5f^ *i\ nw 

wr ^?r ^ ©re *tfa4f©© w ^re i ^©^tre *ifiNw ©3 c^rw stp re> 43 

vai i ^|\B>f ^T *T|3T <4 ’3 H?T® s TC 5 P Mf^jf^s ©M 41*31 'G HC4 ©ilii©*i ^t©T ’©T ^f© 4$£® & 

sH'TT^RT© *fT3re | <5 C^S3 (,©1V41 <K«*1 'Q ^043 W*'4i ;k f5l < Pd'-rC^ ©^■H3 c t‘ <MC<I I 

Sqlg^ t * : 25 g f W pHW *^H.$ 'aiflMi'* HCI 4 Ja^'® ^4 W ^33 CO, *BW *MWT 4Tre 

STP CS <SW 'BIW'M^ ^T 


^RPm' IplHN^ (CaC0 3 ) « HCI dHT t^RfBT 

CaCOj(s) + 2HCl(aq) » CaCl 2 ( aq ) + H,0(/) + C0 2 (g) 

1 00 g 44g ^T 22.4 dm 3 

1 00 g CaC0 3 ^ca> C0 2 4J?r ©5 44 g. 

„ „ „ „ 44 x 25 

25 g CaC0 3 CO, “joo"g =11 8 

^TFim 100 g CaC0 3 CO, 43 STP CS 22.4 dm 3 

22.4 x 25 . , „ , . 3 

25gCaCO ? CO, — dm =5.6 dm 

^C5r ff5T*RlT C0 2 43 ©3 1 1 g I«t «PIH *14*1*1 4 CO, 43 *n3©* 5.6 dm 3 I 

foytggcf * . NH,^*trOTT^»^*lW>H 3 

ij^ 7 3fTW^ SW 6 ! *<Jl|f3 I 

■yR[«fr< (NH4C0 'Q ~f^ (CaO) 43 fau'flre $tj<s 453c®! t 3 tai 3 ^rtN^wfi#- 


w 


2NH 4 Cl(s) + CaO(s) 

107 g 

107 g NH4CI ^T© NH 3 THrera ^ 34 g 

.... „ „ 34 x 15 

15 g NH 4 CI NH 3 {07 


CaCl 2 ( s ) + H 2 0(g) + 2NH 3 (g) 

34g3T 2x 22.4 dm 3 


g = 4.766355 g 


107 g NH4CI W NH, ’trtpra' ©ll«©^ STP c© 2 x 22.4 dm 
15 g NH 4 C1 " ” NH , ” 


2 X 2 foy X 15 d ™ 3 = 6.28037 dm 3 . 


f©d© I C< T8 0® I >I4 1 NH, ©4C<> ©ll«©C^ Z ’S I 

©lMfa<*> ^ OTT®T = STP C© 22.4 dm 3 - 
17 g NH 3 ^ STP Cn 5 *n^5=T 22.4 dm 3 

22.4x4.766355 3 3 

.-. 4.766355 g NH 3 m STP C© *rra'»=T ^ dm- = 6.28037 dm- 


fc. ■Sit. 54144 (*5 *iaj)-^tr 


iwfiH 




\ fiS \ ftw 4*4 - 'S.^, : 

>. 2.55 g WS4 Mg HC1 41 4«a#1t4 3%f5 444 27 *CVWm* 99.99 kPal>1WW 

q l WFH f H 2 ftPT 4T93T 4TE4 I <4T« H 2 4)5 (Mg = 24.24) ^ 21 .0396 x 10~ 2 g, 2.62406 dm 3 1 

*. 25.15 g KClOj C4i 750 °C '5mtaiT4 Ruilfot TO 50 °C * 1.25 atm TO* 4*5 <=#54 

qftp BH *fT'S4f 4TC4 4)4? *1W ^filMiWS 54 w? $54 : <*1454 6.524 dm 3 , 54 9.84665 g I 
*. 280 °C 5mWt « 2.85 atm StFt 25 g NRtNOj 4W fi»WH«Rw fiwilwiS WT 4*5 ^tii'oM 0 2 *BPf 
4W I $^#*1*^54 ft# 54 l $5*: *irTC44 '5(1454 2.487629 dm 3 , 54 5 g I 

8. 13.5 g HgO C* *J"ff ftm l fttf 4R4 $4*1^ 0 2 W 37 °C '5144141 * 102.95 kPa 5R4 'lifts $TO TO 

4Pir i o 2 41454 « ft# 44 i (37 °c i ®mainr^ir 4tc*i4 m 3.85 kPa> 

$^4 : 54 i g, ^Jfiw 0.812718 dm 3 I 

<t. OT-wtra* 44ft p 4 s 3 w o 2 m s& 0 fos 4cs p 4 o 10 « #4 cftsr « so 2 #4 Whtto 1 75 mg 

P 4 S 3 4|4 4^M5 27 °C 5M413IT a 102.25 kPa ^ItfT 4*41 '4lfl'8*i S0 2 ##1 4tw? 4| #34# 4*5 afl4 0 2 

m?m 4T<Wr TOft*T 414? $V® P 4 0,o 414 «4t 4T 4*5? t«f i SO, 4)4 '=#^ 24.94708 cm 3 , 

ftftrar 4i^»W444ftft 0 2 4|?r ^ 87.272 mg, P 4 0,o 414 ’SS 96.8 1 8 mg I 

5.75 g MnO, «S 4tt4 HC1 414 ftftR# 27 °C '®miaiT « 102.25 kPa StW 4*5 's#wi Cl 2 #CTt 4R4? $VfiT 
d 2 414 54 ft# 4*4 I (Mn = 54.94) $54 1 Cl 2 414 'SnilMH 1.61327 dm 3 4)4? 54 4.6958 g i ^ 

10.25 g FeS 414 4TC4 4^ H 2 S0 4 4|4 JF'ff ftfilR# $?# H 2 S 41TP5 444 TO C4 '#=# S0 2 

*144 $4,43' 44 514 '3rt454 37 °C 5r*fsnajT « 102.55 kPa 5TC*f 4*5? 4| atfaR# $4# H 2 S 4JTP1554 55? (Fe = 
55.85) $S4 : S0 2 414 5#54 2.9323 dm 3 , H 2 S 4|4 54 3.96699 g i ' 

lr. 4| W4 U^W I b l lU *1% 4T#44 ^4T ## 50 g ^wlww smw^ 4FT, »i4MtH *jft4 4PP14 54T ^ 

55 5144 #$|CBM ftC4 C4U5 4C4 1 4) «|ftf414 «14H ’44^14 4*5 m 3 C0 2 444 §44^ 44? 
18^4 : 2.56 kg ^4%^4, C0 2 414 41454 1.792 m 3 I ^ ^ 

}». ft«4f Na 2 C0 3 NaHCOj 4^41wft^T4^Gf 20 g ftjf4 '24ft 45T 4,wl I ftifW 45% NaHC0 3 4^414 l 4) ftjf4^4 
HC1 B4WS^5 25 °C 75T44l3fT 'Q 760 mm (Hg) 4tC4 4*5 ^14^4 C0 2 4lt4 4t«4T 4TC4? 

18*4 : 5.157177 dm 3 1 ■ 

io, ft^SSJ Na 2 C0 3 « NaHCOj 4^,H1W ft1&4 444 25 g ftj34 ^sft 4»4T 4OTT l 4| ftj}4W HC1 B4C4 

^C4 25 °C 1 5T44tart « 95.95 kPa 5TC4 6.8182 dm 3 C0 2 4t«4T C44 ! Pd'lfSt.'® NaHCOj 414 4«#il 4^414 

ft44 ^44 1 ^54: 45.6652% I _ ’* 

>i. KClOi 414 414*f& 4yitCT 750 6 C ^tC4 4*f f ft41%5 444 37 °C 'il'WW « 102.95 kPa 41W 850 cm 3 0 2 444CT 
4lft4§4W>1^44rt4C4ri4spTKC103 414 ^54 ft# W i 37 °C W4413IT4 ^t4 4IC’ V I4 3.85 kPa. 

^54 : 2.669 g l 

5$.. Mg « HC1 414 ftftRIt4 ^4^ H 2 4114 W #44 ^tftsOT 4$Sf4 441 4C4T 1 4ft 27 “C 1,1 1 19 g Mg 

jpwj#tC4 ftftFBTS ^04444 4^4, ^5C4 ^,4^ H 2 414 '41454 'S «4 ft# 44 t (Mg = 24.24, 4RpiW14 5T4 750 
mm, 27 °C ^majt4 ^4 4TC-44 m 25 mm) ®^4 : 1.18363 dm 3 , 9.174 x 10' 2 g t 
b«. KClOi 414 414ft *t^R4 450 °C W44iat14 ftC4lfti'* ^4OT ftsp 4ft44 c T ^ft 4^4# 4)4 Tj®TC4 ftOITSR 4C& I 
(i) 2KC10 3 -> 2KC1 + 30 2 ; (ii) 4KC10 3 -> 3KC10 4 + KCI I 

KClOj 414 tfl4ft 4^4t4 5 g ’#4T C R4 4SW SRH 44?14 734 cm 3 0 2 41^41 C4®T I RcdW C*tC4 «ft« 
tS(4p|t4 4*5414 KCI0 4 4#H 4|4?. 44C*1CT KC10 4 414 *l'54»fT "#414 ft# 44 l (K = 39, Cl = 35.5, O = 16) 

ft«4s 1.968584 g, 49.8195% I ^ 

}8. 4It*lft4t4 (CaC 2 ) « #44 ftftF4t4 ^4ft4 (CH = CH) #4 44 t 150 g 4#fe®4 4R4 

## ftftR(t4 ^4lt4 *14544 3414 ^41(14 W? 16^4 : 52.5 dm 3 l 

ifr. « 4#fCWCT4 44C44 WT C0 2 « ## 4T4 ^4^441 5 g « 5 g #%W14 ftffW4 44 m Wf 

C0 2 414 «4 « 25 °C '5M4131T « 1.12 atm 5TC4 414 'atts'oi 4*5? $34 : 5.5 g, 2.73055 dm 3 1 









*u i t*w ^ i w 


JflTO : flWHlPto fafewiH 7WTT C'KT^m (Msti C^n?TT *JWT C^TWt $*fi*f|=T 

m i #t f?few fifarar ^ w ^nwc^ra ^*n*r fcvifl w c^mr ^mf%f%^ 

ffii *cw ^ ’ s rwr c^t^ i ^ 4 ^ 1)4 snw csmr fern ia ^iBffij i ptim 

^ftnbiGflla* ?m ffim\ ^ co 2 ’trw ^c? 1 c^mr ( 

AfiMI : CaCOa (s) + 2HC1 (aq) > CaCl 2 (aq) + H 2 0 (/) + C0 2 (g). 

^rtWlPl : 

i . ‘ 4<pf5 C’lM's^l splcsf'fl TO1T I 0 g Jp5T' 9 tN3' CTT*t W ! 

jpIcim ^ %r t <k<&i ^rwr faspr w*^r ^<fv w ^fWT '5^ ^ 1 

«. mw ^Kfc^r ’jCjhsrt *rrw w farcsr ^ <m 1 

8 . *\Xw4 sm «*fir *nf^ *ff *rm^ *trr*r®fra 

?K 1 *w 3r*rc^ ^Tst ’tjpr c*r f^fsr ^«t <4 w Mrt^rsrra? *iwr «t sjrh 1 c^fpt wt 


^ 'Q SPICKS ^fXWT 5 ! W fft'G I 


<t. ftm mn&K mm am 10 - 20 mL *nft cm ^f^ 2 M wrare 1 10 - 1 15 mL hci 
*rrw *fter to c*rm ?rt \ 






Afm cm ^rtcar *rtr?it co 2 *irm 

1 co 2 

«tJl*l®rlM ^jthff ^ 1 <UtC»Rr 

30 *nm c?rW^ 1 

mtift? % sit *rtv 

«iW W 'awk'» 3 N I 


*tifcrc*jr 

siWs 

7 R 5 jff®‘ C0 2 4RT 
^Rl^TVcm 3 

(Vc-V) 

i 

30 



2. 

60 



3 

90 



4 

120 











c*re*tfr 

C*fa7pj?F 

c*m at rtpfisi = v™ 



’imw : 



t 




. . ^ ajf% fowls S^W aftw awfof^ ij£^ «? 


5 ^m^rw^x om ^m\ 
1000 


C^IWT ^TBil ^ ^sIot ’© c 1<i w i ‘^tiiw ^ ^rpSFT 1M 


<i j < ^1 q 4 


CVM* *lH»ll<flNi Ja <‘1 «l«f% 



(Preparation the Solution of Molar Concentration) 


cmm s^f?r erfe ft^Rr 'aiui«wn c^r 'TtTtc^? ^ cm 3t sm 

5^ «Tf3^ $ ir sfrt C5TN3 w ^rr 1 csrr®rr^ m ^mr 

afW ?S3T ^3r w mol L f t CWT, H 2 S0 4 OT -sfr^r ^fT*^ ^ 98 g H 2 S0 4 = 1 mol H 2 S0 4 . 

.-. 98 g h 2 so 4 1000 mL 1 l gftf® ^ ^pmwtsrf i m. 

^c®r 9.8 g H 2 S0 4 1000 mL W S%f® «1T^T Jf WTHT ^ 0.1 M. 

HCI m '5fWf^ \5?f 36.5 g HCI = 1 mol HCI 













36.5 g HC1 1000 mL 1 L $ S<lTO WM 1 M. 

vot^T 3.65 g HC1 1000 mL ^T 1 L a^T 5%$^ ^ S^lTO WUim ^0.1 M. 

Na 2 C 03 <331 sffsr 106 g Na 2 C0 3 = 1 mol Na 2 C0 3 

.-. 106 g Na 2 C0 3 1000 mL <tT 1 L <Tm*T $ Wa^TTO TOM 3 M. 

10.6 g Na 2 C0 3 1000 mL 1 L a^T VHHM1 0. 1M. 

CTMfiJ 5^*1 sj^s <p«3|<i ^T5J3T iX3^fr> R*)*j ’SfPT ^T*tt skiitsm C*T, C'PMI cxHlRJi! f^ik <P*si 1*0 ^ilil 

ant** TOi<r R*iim *Rrt ^ *rr, a«t*R ^itot w acw *iR*rw$ <3s*Kar fro \ 

*H5%: 


«. 

8. 

< 2 -. 


fc. 

<L 


ftw fer ^ cm aro, w ^iii«w<j « w wm toth a^r 3^* 

Pl^ha TB^prtf- «?■ f^Tfa <$t?i Mi's $,c<l »3"3\ "Bl?T 1%f«TC5?r f^f^T^T ^TTC 5 ^ ^!^RT <0fC 5 1C' 5 Rf 

»1!*IC*IJ -S^H M TO fes ^ ! 

«£I^BT RPrfc 'S|lil«*jf5|fe* |PTV CTO l L, 500 mL, 250 mL at 100 mL *||3I«W« IPT^ 

'file's ijH«p Rc^ic*? aTOU a?' (TOt <P5C^s 3ja i 

IFOR 'SOT a*3f> 4cfr SPl’frG^ 4mu$ $,C<5 TOT JR afl^o TTRT l 

a to ^ Tfmo ^<r Star $fc?rf^% gam 'Aii^HfwRxF ifito 

tTOt^am*r#ftc«^ri $zwm c*ta fie* shctr w mm* aift c#i^ta c#t5nr TOt *me ^ca \ 



* f&3T '©.$. : TOTta a^T aj^T« 

<$aata ipic^><i ^rra aR <ati> aa^fca^ «k«iww>f ataioo ata to aaafi* ^tspt^ a*r i 

<3ata ■apIC'SM ^TfC3T t®TC<l*1 <3Ti* TOtStffc 7^®<|tsp<-|‘ R?j»| ^•pia' 6 !’ aka suHc^URfC. 1 '® <.'-£> "5R I 



t^W^RT - 0.0 : 

250 mL 0. 1 M Na 2 C0 3 S^f £t^» t 


1 g mol, 0.5 g-mol, 0.1 g mol ^mtO.01 g mol S%fo 

ahhIBc* im, o. 5 M. o.im ^m\ o.oim a^r ^rr ^ i art® <r tot 


^ «sfRH ^smr a r <(twr $ w tou^ Iroicn am* r ^r- 



- r \ mT\ l, h- HV — - ^ 

spfFTtf orWRIS 

a^ta hM (m) 

x TOmi 

x g mol 

X 

X 

CSTKt^ 

1 g mol 

1 

l 

wPi «t*iw 

0.5 g mol 

0.5 

0.5 

c^f>l TOTfa 

0.1 g-mol 

0.1 

0.1 

CVt^fB 

0.01 g mol 

o.oi 

0.01 

filpl CTlwra 

0.001 g mol 

0.001 

0.001 






Ooo 


e 'sjw * 1^0010110 ( 4 l%g ^hw dm 0 f 00 ma> Wft man* g^g «wf®, RWRT 0 iaiH 

iheto 0 rar Wir af^f% wsf wMifarc i g^d 0 ^ 0 R g 4 fi> ^lud faf^RiR ^0030 

^Cir, 'm $04 g 4 d 4 cxHi 9 fB (g ®4 RT i ^swg^R ctmiRIU ^00 i 4 s 3 "Fl®T, ^prt'T gd?r «4 w^rat 

Rflffl y 0JFP8 g4£»M ^flTRTSR 'ST^VJMH ^00 f-iwi^t 5 ! I 'Sl^ 0444010144 4ft? 5 00414 C0431 W Mils It! ^4‘4 4J4?f0 
4*440 ^0013110 §130 4*41 srart^R i 


I , | TTC?T^tw : on»n»rg44 = 1000 g gHd^ ww 1 moi 0(4010 g4g3l^ vrr^r g^R « 1 cvrmK , 
i$4 fife's mol.kg -1 t 

an44 040f*reg440*54~ 1000 mL 

g^m wHlfifi* = ^44*^50 X g4404*3n44RmL 

3144 af40(»fg g444 ^4 looog 

g^dfl i»il*ilPi1S = x £1444*4 «4 g 

<3fl®iTsr « cthr g40 4*100 >34* 40 £4*$®fC4 cthiRHS $ wtatPifU 00 gfSs 40 i 1000 g gl444*4 ^tc*jt wlwl 

gres *rs afR 41 ctm gftira <#44 g40 440, ret an^-^TTdTl 41 C4M 4t0fl44 ^ g0C0 $ gre0 

re m i Prit 440 \ <30144 ' crnim' 44f&, gwwd m <34* gd? m ^041011 41 C4M 4*000 4144 0*0*^ 010 i 
' smraH wf gnaw *50 <34* sro reM 0*40 41 atre-'SFj 4*000 c^tht 0(04®0 4t& *fl f44T0 

gwlif c^WlfalS '©h'RWs %00 t*lt«i|>etwt P^^1 e n 40 I 

«34i4 ‘ iooo mL g4d croi gre4 w rei*r ^nrsafR^rg gf^® 0144*, re 4*4Jit b g440 ^ gi40 whifilD 440 i 
30140 ^nwiQfi?* 0Rfi> g4d4 'srra^T 34* gwr?f reM 0*00 41 ^-r< 3 pr*ijbt riw i ^rg^nati? 

gstiRffggd? .g^r^r Rgc^s gft^ gd?r ctm gg^irr ^t ar ■ p i^<i^-< ^ 

gt i wrg^d^ cvwiQfi# t srg*n^' 5 5T , H»ji»«i 1^?r i 


O.'b 


^^cnklfi|tg<p "R^l ^sfHPW (ppm) 



(Conversion of Molarity into Percentage Unit and ppm Unit) 

» | (Conversion of Molarity into Percentage Unit) O 

ggr'fg wki c^3f Igfesf *r#5<r arwr i cw- tsi'Wifsf^, ctwiWIi, c^trt 

w»*r (w fv\ W4RT (W/W), ■*i'®<t s 4i gf^rn' (va^) 4^® >s i 

^i?]«p<f> f^*f4dr c>ii«itl4f5c^ cgf*t 'sg^ cpts^t w «f!w i <$ «iTiw5f^vo ctHR gg^t 
lanr^min^ «Pr i 

^ otpt gg g%f® «rr^r gg*^ ^ g^ crmr ggg g»rr ^ 

srrt<F i crrtr gg^ www m nH^wriwf^iT^iww moi l'. 

Na 2 COi 106. ’®1$‘ ^ (RK Na 2 CO, = 106 g Na 2 C0 3 I CBl^raT 4>C*iM v5T' ! ^n3n‘ CRW 

0% ISflSinT 106 g Na 2 C0 3 g^l^ 05 1 ® ^ 0 g4Ml^ frwft Na 2 C0 3 ^ (RHR g^t I 4 

g?gr^ ct 01 m ^ w®r ^ *maRr nrar "im Na 2 co 3 " fcr <tnw i 

W I«llf4 f5t<P R^SaR ^1^0^ ^Sf'pTTCR 0lR^o“4 s 'o[t4 £RST*f <>4C«1, 

_ gmcsrm^R^iTtn) gc4"4 ant *fam (w) -^g «<i ^<hR<p tot (M) iqqqx w 

wHtl-alii (C) =fg^ 04^g0m amf^q (V) = (vPiWn 04^g0m tv) 1000 = mv 

q »C>tf$ c®r*RT osrWR g^m 0vs4i<i| 0(4 vil 40s s^pf 010 1 ^50 C»t 00 T 0 fg 0 (R l«i 1 4 

gw 0 ® 4 S 0 t 0 t 4 Vi r e i 0 m 001 ^® 0 ps V 540 WWIWHW 00 W 0 N 5 WT 0(0010 fi^ilfi* C 0 0 * 0 ^ (%f 

*jmr ®n® 0i0t srnrrsR 1 






3f3siN3® 


\SO> 


3®3*?rr to 53533 faw 3*53 5353 * 53533 csifi» ®3 31 ®rra®533 3®3*3t w %353 33*i*r 3*31 

~s$ i «353* ’w 3131 w'aii««Ht* v 3i3T swt 3*53 cmS r»H 33533 *i®3*3i ' s tf%>rr e T 213 * 1 * 13*31 313 i ott, 
i . 5533 ®353* 53533 o^ ®ro *i®3*3i3i5*i cw/w)% 

^.. 5533 *<K,<ri 53533 otc* to® 533 *i®®3hw:*r (w /V)% 

'5. 0M3 'a(li(\s«i(,<i> J33t33 C3T^ '3||?l'st*T^ '*1's<f'<ll<l\{. 5 T (V/V)% 

433 353 3*3 100 g 5353 5 g Na 2 CCL S%f® Wire I ®33 TO3T 453* 5% (WAV) Na 2 C0 3 43 533 3*T3 t 
RuiliU TOT 95 g 3# f353 C&mt ®f5® 5 g Na 2 C0 3 5^3® 3*53 333 213® 3*53^ i 53353* 3?33*3 3*53 
3TG33 3753 5% (WAV) Na : C0 3 333 frw 3M I 

*l®3*31 (W/V) 3T3T53 2RPP3 3>TO 100 ml. 5353 5 g Na 2 C0 3 5%^® «lt3*5® TO I ®33 W>|1HI 4 

53353* 5% (W/V) Na 2 CO, 333 335® 31353 I 

*1®3*3T 43*53*3 (V/V) 3T3T53 3333 3% 100 mL 5353 5 mL S3 3^S> 313*5® TO I CTO, t®|33l 

5% (W/V) $3H#1 3T 3smWTTO3 33^ «W® W® ^3; W C«PW 2t1® 95 mL ^tfe® 5 mL f3®3i 
'SIJ 1353*1*3 53133*53 5% (V/V) t3H5*5 333 2l¥® 3*35® 31353 I 

ppm 33 V 14153* 'at*lJ'©k3’Q 331*1 3*31 3IC<P I 03533 ppm 33314! RC.°ll— wltfll J33t3<l 2|f® 33 ®153 

(3fl3®33T 'Q5f3) «»lo«it J3C3<1 3®®3JJ%>§® 315®, 53$ ®3 PlC3“l3» 3?3jlti>(.<PR <& 5533 ppm 33VI41 33T ?£53 315® I 
3f*T 53*1531 035*13 3f3VT3 W, g 43\J33(.‘1 0?!^® 053S 3f3VT3 W 2 mg 33 ®w, 

^03530533 ppm 333T3JT =^x 10 6 43?. ppb 33314T =^“x 10 9 

3f*T <.3>lt*il 335*13 «ii«'»*i V mL 3?T 43? 4 3353 0^1 ^5 5533 W 2 mg 33 w, 

<& S353B533 ppm 333133 =^x 10 6 43?. ppb 333133 = ^x 10 9 

3353 gf^3 0533 3f3V13 3l3 3(fe '5T5f 33 ®53 53 WWR. 53533 ppm 43*35 3J3313 3*3T 353 3lc*P I 

©31333 > : 5% < W/V) Na : COj S3533 531313 333HBT f^3 3*3 1 

5% (W/V) Na 2 C0 3 033 W« C3T3JT3 2ft% 100 mL 035*13 353T S%f)» Na 2 CO ? 5 g. 

.*. 1 000 mL S35*m 353J Na 2 CO., 50 g. 

.-. 1 000 mL 535*1 C3M 43*53* Na 2 CO ., TO =J^ = 0.47 17 mol Na 2 C0 3 
.-. 535*13 3H3I4I ^53T 0.4717 M ^3331 0.4717 mol.L -1 . 


©HIMH ^ : «HHt3Tffii5'* 43*f& HC1 *^HIW 15% (WAV) HC1 3H55 43? 335*13^1? »i 1.15. f3W pimW3 

353T 5353* 37 *C ^1313113 « 9H.95 kPa 5TI 1 .75 din 1 CO : 3*35® $ JlfttWl wnP®5*43 ST5313H? 

^31313 • CaCOj 43 3153 HC1 43 f3f4>3l3 3^13*3*1^ ^ff- 

CaCO, + 2HC1 -> CaCl 2 + H.O + C0 2 

lOOg 73g 22.4 dm 1 

37°C ®T ,p f3l4T3 « 98.95 kPa HW 1 .75 dm 3 CO, 43 TO53 STP 5® Vdnr ^1- 


.. P|V]T 98.95 x 1.75x273 , 

v = ‘p^ = ‘ "ioV.325 x Yio" = 1 - 50500585 dm_ 

STP C® 22.4 dm 3 C0 2 3*35® 2f53T5(% HC1 73 g 


1.50500585 dm 


3 » 


73 x 1 ,50500585 
22.4 


= 4.9047065 g HC1 


5^5*1 1 5% (WAV) HC1 3®5ft3 1 5 g HC1 3153* 100 g HC1 535*T 



3PH3R : 


OoS, 


HC1 U5 gmL' 1 

/. 4.9047065 g HC1 W& = 100 * 4.9047Q65 = 32 6g8043 g _ 3 2 -698043 ^ = 2g _ 433 ml 

37 °C * 98.95 kPa ^tPT 1 .75 dm 3 C0 2 ^fCB iSf afe<r 28.433 mL HC1 sTCiJTSFT 


1 L%T 1000 mL TTC*(T gt%?J <<R> C54T=T 'Sft^T a*^'* 5%^ ^n*3T i molar %T, 1 M I 

x M Wnwm = x mol L~ l = (x x BOTS wT) g L' 1 

.-. x M Sff% X X i? at4% WT *#*0% JpT gff^W I 

.-. 0.05 M Na 2 C0 3 0% ftfSTCS Jull'^o Na 2 C0 3 = 0.05 x 106 g = 5.3 g 

^‘ifK 0.05 M Na 2 C0 3 = 5.3 g L 1 Na 2 C0 3 5^ 1 

.-. 0.05 M vmm Na 2 C0 3 100 mL S^f Na 2 C0 3 = 0.53 g. 

.-. 0.05 M VMXWIt* Na 2 C0 3 W Na 2 C0 3 a<T 0.53% (W/V). 

0.02 M HC1 B%?W «f% sf^po HCl = 0.02 x 36.5 g - 0.73 g. 

.-. 0.02 M HCl = 0.73 g L* 1 HCl B^% i 

.-.0.02 M HCl HCl «fl* *lfan*T = 0.073% (W/V) 


jgggf « : o,i m Na 2 co 3 »pgqRri 3r a^w^R f i 

WPT : 0.1 M WTtefa Na 2 COj B^f = 0.1 mol L" 1 Na 2 C0 3 = 0. 1 x 106 g L _1 = 10.6 g L" 1 Na 2 C0 3 I 
1LBT 1000 mL Na 2 C0 3 10.6 g 

100 mL JRFf Sff^s Na 2 C0 3 = 1.06 g 

.-■ o.l M Na 2 CQ 3 ffBFt Na 2 CQ 3 OT 1.06% (W/V). | 

e fttet <M - 0.8 : 

5. (^) 5% (W/V) H 2 S0 4 , (*f) 5% (W/V) HCl O (%) 5% (W/V) NaOH 5^(5 CSTMRT WHafT f^T ^ 

<2jft i tar : (*) 0.5102 M, (<) 1.36986 M, (%) 1.25 M l 

*. - UMMEfico BmWiS MlOW«l %K3T 22% (W/W) HCl m WS 1.165 <?P*tT I fiOW 

^Tt CSfW 27 °C OWtaiT a 1 atm TfW 1 dm 3 C0 2 *fiPT ^*f*T ^ 

1^05 3J<T? taf : 1 1 .5709 mL. 

«. ^pT HCl SpTFT 20% (W/W) « 1.155 OTS ®8 <Wt 3Tt^ I -<fl gwlfl 50 mL *4BT B1W 

pT'Wc^f^Rrnr 37 °c « 99.99 kPa wf w 'arrant co 2 *ijpr %i's3if ^s?r : 4.07817 dm 3 . 

8 . hci 4 rar 25% (w/v) hci ^rrs tsg 1.15 '= 1 ^ \ 0 g^i 55 g ^ ^itw 

pMWisi?r ftfS}4!l3i awH w ^rtn^r co 2 ^Upt %rsTir ^?r : 3.66885 dm 3 . 

<t. Mn0 2 o HCl <S$ i?fe?mr Cl 2 *m l Mn0 2 {s) + 4HCl(aq) MnCl 2 + 2H 2 0 + Cl 2 (g) I aWH ^^RT 

8.9 dm 3 Cl 2 1 . 125 WS 35% (W/W) HCl *PpTRT W stwlatl? 

^5^ : 147.30 mL. HCl S^H I 


o.'IjA f¥^T4)'sr (ppm) (Conversion of Molarity into ppm Unit) Q 

gfr Mc<i?T^co ^f7ps, wf gwm ’srtsjt c^iMl^ftS-si (ppm) sWf^it 

■531 1 CT yljKCdfrR^ ^ ^sBT ^5 ^*T £f^f^5 4]pr 3H?T ! dTSRf% 

(£)OT “pfc® 1 55ft; '^PWW ^'STrf^ ^rspfter i 

1000 mL 1L Jf4t°PT 'STC S 4I C3TPT ?T 5tPT WNfe Jp? ^ ^Mf 1 M I 

CT7R- 106 g Na 2 C0 3 1000 mL 5^f ^Tf^r ^ g^RT ’SJM 1M 1 36.5 g HCl 1000 

mL a 90*1 a^l^® ^ ^ftat 1 M 1 







®i % Jr gc<re w fsrt% an* g* g%^> 'sm^hi g^j Jr *iR»itM$ 4 swRf ppm 

wnarr i *3 ^rjc'T PP m *p^i *rcr— 

ctictt g*m CTd^m wrarr = moi l _ 1 wnan i c*m *whjiot moi l 1 w ^rnf^ ^ *rar vr 
« e t^ g L" 1 TO I gL" 1 (fl 10 3 *BTT « e f ^C*T mg L _1 4 *H *rrs?IT *BT I mg L _l <$ 

g^m ^H^nWtiT ^Ts^fTt *(’h^ ppm ***1^1 I C*R*1 

(i) 1.01 x 10 4 M Na 2 C0 3 g^H ppm *HVMI f^falS CTO : 1.01 x 10^ M Na 2 C0 3 5^T = 1.01 x Iff"* mol 
L _1 ; Na 2 C0 3 g*T = 1.01 x 10^ x 106 g L _l Na 2 C0 3 SpT^ = 1.0706 x 10" 2 g L _1 Na 2 C0 3 W = 1.0706 x 
10~ 2 x 10 3 mg L 1 NaC0 3 S^t = 10.706 ppm ’'FRiajH Na 2 C0 3 g^T I 

(ii) l.oi x nr 4 M H 2 S0 4 gc^rsr ppm ^flair CTO : l.Ol x lO -4 M H 2 S0 4 g^T = l.Ol x 10^ mol 

L - ' H 2 S0 4 gn = 1.01 x 10" X 98 g L _t H 2 S0 4 W = 9.898 x 10‘ 3 g L' 1 H 2 S0 4 W = 9.898 x 10“ 3 x 10 3 
mg L 1 H 2 S0 4 W = 9.898 mg L 1 H 2 S0 4 g^f = 9.898 ppm H 2 S0 4 W I 

wstc^ s ^ m i «tf® g^f Jr gw* »itew*wi* (p g) g* g%f© ^t* 

^* 01 * 1 ^ Jr g*m PP m '■nait i ^ , ®r?? , r g*w Jr gw* **© ^ g%^ ^t* tojt 

Jr g*m PP m *Hf i cw ^g^twrai 5 PP m ^mr ^rot Jr g^m f^ira g 31 ^i> 
gw* ■ 5 if^ 5 jT c f 5 mg 1 wrr fosjwiw *tot Jr g<^ra «i% hPiPh>iw g%f® gw* '*t%sn«r 5 p g 1 wr*t 10,000 
g *r 10 6 g g*w g 51 ^« gt<oa 5 g 1 

l^g* igg* lxio^gg* 1 pgg* 

^ TWT: 1 ppm= 1 x io 6 ^g^r = 1 x 10 6 g gg c f = 1 gg**r = igW 

'3(1^1 ^lig, 1 mg = 1 x 10' 3 g, lp g = 1 x 10 -3 mg ,\ 1 p g = 1 x 10“ 6 g 

gi<op ^ihi<i'*i«i(. < i 9 nt*ic. < p^ *j*ta[* i *n% 1 g mL 1 . *0 ftctR '^ii^ni Rcjimh ww ^ 1 

(^=^j 


.*. 1 ppm = 1 pg mL (i) 

'5HT5JW W f ^RJW, 1 ppm = 10 6 L g^T 3$fs at3RT 1 kg = 10 6 L S^T g%^» *1^1 

io 6 mg = i Lg^rg%?^gi^ 1 mg. 

.-. 1 ppm = 1 mg. L _l 

■'J^rani ^TfWT 'SFlfg, 1 molar = 1 mol L -1 - 1 mol dm -3 . 

i pgg? ipgg^ i x io 3 pggg 

■’’ 1 P pm= 1 mig^r = 1 X lO^LW" 1 LS^t 

- 1 x 10 3 pg L = 1 mg L = 1 mg L 1 

—3 I 

.-. 1 ppm = 1 mg dm = 1 mg L 

ppm 'M*iMHi cto g^ « g^m ^ ^ i g^m *tbm ftftsrw wt gc^ 

2i^K ^^5 i 'srt^ ^1g g^fa ^tf^rH f^rwrcsr £f^p*f ^ ’#sft e i^ fe^rtsficsr £W*f i 

ppm ^•T s fl3TtC^ ppb (parts per billion) £Rsp*r <P H al ^Tt¥ I ppm ^i*i i il‘4lc<P 1 0 3 ^t^fl l ?5 e f ^(.*1 ppb 

^TT i C^Pig, 5 ppm Na 2 C0 3 g^T = 5 x 10 3 ppb Na 2 C0 3 g^T = 5000 ppb Na 2 C0 3 iHM - 1 
ppb WT|3It^ 10 3 W fum ppt (Parts per trillion) dWOT ^BT I CW, 5000 ppb 

wmm Na 2 co 3 g^r = 5000 x 10 3 PP t Na 2 co 3 g^=f = 5000000 PP t wnajm Na 2 co 3 gq*r 1 


1 PgS^ 


lppm 'lgSfTlg/fg mL -1 ) g^r 


= ^ = 1 fig mL 

1 cm 0^T 


-\ 


«o8 


?Hl*W : 



?Nc? = c*pn?rr ^narr Jifaw i t? wrt «n^w am a*? <tt*t i am s?m cro g^r, 

gMtiHI ^ifinH WRt i 



f&Dl *M ^5?aT« - O.ff : 

i i ctwri g^Mc-p ajm g^t ??t *tiM fa-?t ? 

^ I 500 ppm xj'WtaM Na 2 C0 3 a(*iH jj?*f <®n *Jtw 

«i 3.5 x io 8 ppt sFwfura HjSOia^t ajma^f c^r? 


«ai??? > : 5 x in ■' ). 'SRisf c*nf%?i? ♦i 4 wif» aft^ ^t? 100 mL a^*r w ^c*it i *ra 

g<K.Hfl ^lajT ppm 4 H»(<p f*H? 4*3 I 

W<i 100 mL g^l Na 2 C0 3 = 5 x 10 3 g = 5 x 10" 3 x 10 3 mg = 5 mg. 

/. 1 L ?T, 1000 mL S^T 3%fs Na 2 C0 3 = 50 mg. 

/. 5'<C e t Na 2 C0 3 = 50 mg L _1 = 50 ppm 


5*i|riH ^ : 4ppfl> 'ilPm *i»pil 0.0) ppm Pb 2f ' a 0«*i *ft? e f I 
O) ajf% faftrar pb 2+ 4}? *tf??rc (?) s^n pb :+ <mn? ^ror w 
(t) Pb 2 * «mn?w wvm o.oi ppm o.oi mg l _i 
Pb 2+ 'STRFT 3?CT | 

0.01 mg L“‘ = 0.01 x 10" 3 g L _1 = 1.0 x 10" s g L"’ 
pb 2+ '3 iujw<j i . o x io -5 g L _l . 

(?) Pb 2+ 41? WW 0.01 ppm = 0.01 mg L _1 = 0.01 x 10" 3 g L _1 

Pb 4|? «StT*T 'iwl = 207 g mol 1 

,\ 5^rm Pb 2+ ^lilW4 CTM1? = Q Q , 1 .,^ 10 ~ = 4.8309 x 10~ 8 mol L' 1 = 4.8309 x 10" 8 M 

207 g mol 

$ : 0.01 M 250 mL NaOH a?W? ?1<BT ppm 4Wt^ W? g4W NaOH 41? ’ifihM'?. ?T 

**41?!? 0.0 1 M NaOH a?? 5?t? NaOH 4|? ’flWT 0.01 molL 1 . ~ 

.-.0.01 M qswajRT 1L g^*r NaOH 41? 0.01 X 40 g = 0.4 g 

.*. 1 L 3?N NaOH 41? ofom 0.4 g = 400 mg. 

.-. a??} NaOH 41? Tflatr = 400 mg L _1 = 400 mg L 1 = 400 ppm. 

Tp?[? 1 L ?T 1000 mL 3^3^® NaOH 0.4 g 
/. 100 mLa?^a%f5 NaOH = 0.04 g 
/. a^l NaOH *W 0.04% (W/V) ?T 4.0 x 10 _2 % (W/V) 

3?m 400 ppm 4)?^ *P345?T ?tt? 4.0 x 10~ 2 %(W/V) NaOH 3^*1 1 

i S l ll<?? c f 8 : 0.02 M 100 mL HC1 a^t'ln »ll«l ppm t^f? ^? I 

0.02 m hci a^r a?w hci 41? 0.02 moi l _i 

0.02 M WllaiT? 1L HCI 0.02 x 36.5 = 0.73 g = 730 mg 
/. 34T* HCI 41? 730 mg L 1 = 730 ppm 

: HCI a?Pl? *lMI 730 ppm. 






OCX? 


%*frt3Pt <fr : 0.1 M 00413110 Na 2 C0 3 jy^tw (i) '"iWll (w/v), (ii) ppm 004141, (iii) ppb Wiaj| « (iv) ppt 
004l4t4 I 

44t0t0 : (i)^RTt(w/v) 4fe3T : 0.1 M Na 2 C0 3 B00 = 0.1 mol L _l Na 2 C0 3 040 = 0.1 x 106 g L -1 Na 2 C0 3 
000 = 10.6 g/1000 mL Na 2 C0 3 000 = 1.06 g/100 mL Na 2 C0 3 000 = 1 .06% (w/v) Na 2 C0 3 000 1 

(ii) ppm 404Rt : 0.1 M Na 2 C0 3 300 = 0.1 mol L~ l Na 2 C0 3 B00 = 0.1 x 106 g L _l Na 2 C0 3 500 = 10.6 x 
10 3 mg L -1 Na 2 C0 3 500 = 10600 mg L 1 Na 2 C0 3 504 = 10600 ppm WWS Na 2 C0 3 500 1 

(iii) ppb 444MI : 0.1 M Na 2 C0 3 500 = 10600 ppm 404t4Br Na 2 C0 3 000 = 10600 x 10 3 ppb 4041410 
Na 2 CO a 000 = 1 0.6 x 1 0 6 ppb 4041410 Na 2 C0 3 000 I 

(iv) ppt 444l4l : 0.1 M Na 2 C0 3 000 = 10.6 x 10 6 ppb 4441410 Na 2 C0 3 000 = 10.6 x 10 6 x 10 3 ppt 
4441410 Na 2 C0 3 000 = 10.6 x 10 9 ppt 044I4B1 Na 2 CQ 3 000 t 



4E04l4fc4 : C4t4t0 WT141W ppm 01 0®00t 2j?fK40 Cm 0(1050 C010 1001405 00 ) 4?^ 

0C00 0ft »lH 0T C41410 vM»i!4f$ feiw l 


gsi 


«. 

8 . 

<L 

b. 

0. 

V. 

*. 


Ptet <W - O.'i) : 

b. 1.06 x 10“ 2 g WtiS Na 2 C0 3 CT 4lfe 0C0 1 L 000 2|¥4 0501 0170 00100 4141 ppm 40R35 

050 l wo* : 10.6 ppm I 

1.25 x 10 -2 g 0*0a Na 2 C0 3 (0 s 5%^4 250 mL 000 2 £g^s 0S0t R&0I t 4 ^Fl0 00100 01311 ppm 

40550* 1^00 050 I : 50 ppm I 

1.15 4TC4fo0* 2 ml. H 2 S0 4 C0> 0lf*Ht* 0%5« ^0 00100 'oilflvsi 500 mL 4 4ft04 ^01 4541 1 vales' 

00C00 40414t ppm 4<P(,<P f000 00 I 3'Sfl : 4600 ppm I 
125 ppm Na 2 C0 3 <50 04*1 W C4MT0 00013JT0 SR00 050 1 1§^0 : 1.179 x 10 -3 M I 
0.25 M Na 2 C 03 54054 'S ppm 4 <?(.<(» 0^10 40 I Sw : 2.65% (w/v). 2.65 x 10 4 ppm I 

0.15 M H 2 S0 4 00*1(.*p *T*40l 'Q ppm 40*54 fc450 2141*1 050 I Swi : 1 .47% (w/v). 1.47 x 10 4 ppm I 
■BMtafflto® 0.1 M 000MW 100 mL. Na 2 C0 3 000 0fw '4155: l 4 50054 #5t£0 100 ppm 414T0 0010 

0f004 TO50? ^90 : lO.5L0tf0 C4t0 405* 450 I 

200 mL 0. 1 15 M HC1 505*10 450T % 0ft *(H HC1 0^415? 00J00 4141 ppm 4 wp TO - ? 5'ov : 0.8395 g, 4197.5 ppm I 
200 mL 1 15 ppm HC1 00C00 450T $1 0)0010 HCI 0^410? ^S0 : 0.023 g HC1 I 
>o. 250 mL 100 ppm Na 2 C0 3 00100 4WT 0ft410 Na 2 C0 3 44410? 15734 : 0.025 g 1 

ii. 0.101 M *M»|toHi HCI 00010s (i) 0^0T (w/v), (ii) ppm 044I41, (iii) ppb 404141 e (iv) ppt 00013110 21000 
050 I ^0 : (i) 36.865 x 10" 2 % (w/v), (ii) 3686.5 ppm, (iii) 3.6865 x 10 7 ppb, (iv) 3.6865 x 10 10 ppt I 
i*. 0.105 M 00013T0 H 2 S0 4 000105 (i) 0^01 (w/v), (ii) ppm 00013ft, (iii) ppb 00013ft « (iv) ppt 00013T10 21000 
0i0 I iB«0 : (i) 1,029% (w/v), (ii) 10290 ppm, (iii) 10.29 x 10 6 ppb, (iv) 10.29 x 10 9 ppt I 
i®. 0JI4WtJftL4> ftC0C'St'6 C0T$C00 0T10 0.2 M NaOH 000 C00T TO I 000 00100 0131 ICT (i) 0^©050t (w/v), (ii) 
ppm 0001311, (iii) ppb 000t3ft « (iv) ppt 000t3|t0 21000 050 I ^90 : (i) 0.8% (w/v), (ii) 8000 ppm, (iii) 8.0 X 10 6 
ppb, (iv) 8.0 X 10 9 ppt l 

i8. 0il4Wl»ftw ftttlW® WI*W0' 0110 01tS 1.25 401 26%(w/w) HCI 1M0T I 00100 (i) C0ffl0 
0001311, (ii) 0^^0T (w/v), (iii) ppm 00013(1 *8 (iv) ppt 00013JT W0 ^0 l \S'S<! : (i) 8.9041 M; (ii) 32.5% (w/v), 
(iii) 3.25 x 10 s ppm, (iv) 3.25 x 10 1 1 ppt I 

1.18 g mL -1 00£f0 98% (w/w) H 2 S0 4 00W0 5 mL C4 5 ‘‘TlftfC'S 0%^? ^{.4 250 mL 000 2I3T5"350T ^E^IT 1 4 Pi* 
00100 0WC05 (i) C0MT0 000141, (ii) 0*0501 (w/v), (iii) ppm 440141, (iv) ppb 000141 « (v) ppt 4441410 2f04*t 
W I 5’es : (i) 0.23 M, (ii) 2.3128% (w/v), (iii) 23128 ppm, (iv) 23.128 x 10 6 ppb, (v) 23.128 x 10 9 ppt I 


i<L 




50 ppm 44414111 250 mL Fe 2+ 000 mV 05061 4>4> 410 ^0 %^ST?10 Sfmw? ^50 : 6.2 186 x 10' 2 g 


bS. 25 ppm 00013T10 100 mL Cu 2+ 000 2W* 0 s * 0T0 \ PGj'QC« 10 2(C0('3r4? ^50 : 9.8228 X 10 3 g l 

bbr. 200 ppm 00013110 100 mL Pb 2+ 000 2(S4 0501^ 0^ l0pl 2tl^T Pb(N0 3 ) 2 40 «TO1W0? ^90 : 31.98 mg 
bb. 50 ppm 00013110 Fe 2+ 0001^ C01010 0001410 2I05K 050 1^0! 8.9525 x lO' 4 M 1 
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: %st¥^f 3 r 




wN (Diluting the Concentration of 



Sfol'of'® f^§ ^R[ 3 H S<H gt SpTH gg c f CTO> ^nWlf® g^T ih *11414 < 3 g# gg«r 

sfs^c ggi gig t istw ftu>g g^aw t 


WOT <$3, 1 .0 M Na 2 C0 3 



Wf <NI' ^tc? I 4 gg^fPP 0.5 M Na 2 C0 3 ggc 6 ! ‘'it^f®' <mw> ^f.<l t 


: 

i. 2fTO 250 inL TOTOg ^gsft gm JH*C4> iTO 

®fpnw gfgro to gna i £ii*M *p*r ^g# gfgro 
gTO'TggT'Q t 

50 mL OTSftf^v PiPl*lM4 TOICTJ W<rarAf* 1.0 M 
Na 2 C0 3 W W at^OT 50 mL ^ « TO « 50 
mL 4^ g^TO 1 'SIT'TO $plc"=*> *TTfl I 
«. 10 mL OTSfllg?. f^TO^ TOIWT gt ^ TO 20 mL 

g^TO FfTTO ggro gtw csr-tt's i 

8. 5 mL *11*1'® W4 OTSftfg?. f>lPl<!>l<.44 TOtWT 5 mL 

g^TO W TOP 1 TO gTOsl Offt TOsg 125 mL 

to gna i 4^ gm ytrar w;w 125 mL 1.0 m 
N a 2 C0 3 WTO TOES I 
«mr : grfg^ *mr TOgt srrfg, 



feg ®.« : ggcng gggiarr «i , j^ e f 


vm = v 2 m 2 

V,M, 

m 2 


•’. v 2 =' 


*T. V 2 = 


125 x 1 


= 250 mL 


0.5 

C*m TO'«H = 250 mL 


M 2 = %fg?c e m , srt 3 fr = o. 5 M 
M, =ggmTOfwTOT = 1.0 M 
V| = gg^g 2fNlW TOTO = 125 mL 

v 2 = ggm c* w TO^r = ? 


.-. W& *flfat = (V 2 - V,) = (250 - 125) mL = 125 mL 


(L 4g|g 44§wlM 50 mL, 10 mL. « 5 mL OTWtfgs. PfPlTO gjgTO TO 125 mL *rrfg STO^gTO^ 

^nw c^rr*t to ggm ant toto 250 mL Mg g*r 1 TO$g wtwg Iro^ gpr TOri^ng ggg gg 1 

1$m& : 4WSIIM Na 2 C0 3 HTOg gtaiT 0.5 M. 


f—g] 1 =toergsg -m : 

| i. grr^wUfit's 1.0 m Na 2 co 3 gg°r gsgfw ^ i $ ggn w 10 mLggro Iro TOfw%r TOr <to 
too.i Mwngnr ioomL Na,co 3 gg'Tsi^® gg i TOm%r tot otto i 
gjtro^s l.oMHCiggnge^a 'shot i & grog 50 mLsgnlro 0.20 m gggrara ggn^j^® w 1 


V.\r 


RBW I « (Acid 


id-Base Neutralization Reaction and Neutralize 




\5>.i sfTOg IgfSRJT (Acid-Base Neutralization Reaction) 


gro ^t?r gt ^t?r gro orrg ggor- gfgw to ^ to to to^ to' ggg « 
grfg to sto 1 or stf&m « to ggro TO°rog >nw RQh«i to trog gg 








OoH 


^tfro ctK 

«i<r *3 *nft w& 'oit.^p 

tort sm RISrit i 
^icsr tor, 
[h + ] tot AmiPro [h 3 o + ] 

3 THORl AfttiblfaM [Off] 

^ ato Rtop*f wK *nf=r 

<pc<t «rrc<p t 

H + + OH” = H 2 0 
H 3 0 + + OH" = 2H 2 0. 



Iwi >0 .8 : to £p‘i s r*T 


fc*TW : HCl(aq) + NaOH(aq) = NaCl(aq) + H 2 0 (fl. 


H + (aq)l + Cllaq) + Na + (aq) + I OH(aq) | = Na + (aq) + Cl“(aq) + 1 H 2 0 


<HW> 4RTO53 TOlR<fr <if 4f*KTO ■^|t)<P'o| TO "TO C*T TOT ’TtTOT TOT 

^ TOlR^ TO 

totot^tottoto^ i ^Rrcro to = 


$ 


36.5 98 

OTTO, HCl TO^TXTO = — = 36.5, H 2 S0 4 TO ^11 TO = y = 49 

'§®!T ’ffwH TOT TOTO TOlfW TOOT 5 ^ TO^?T ^'*1 TOH TO "TO OT TOT 4B tT0TTT TO $ »iht«p^ TO 

^1OT?TOfWTO 40 

afire | CTTOWTO^ITTOs , NaOH TO^**TTTO= — = 40 

Na 2 C0 3 TO IplT TO = y^ = 53 - 


o.v.i.i ^tw-TOT ^ (Theory of acid-base indicator) : 

tafsrs’-TO fW'R 5 TOTOt^ ap ^tto *pr ij^t 3sr to to t 4 ^to ^®t 

TOeM BTO TOSTT ROTOT aNOT* I ftfrtTOT arfroN TOTO^t ^TOT TOTO TOTO f^ 

TO 1 4 lSy>ITO TOT TOffr TOPHI' aftTOTS 'TOpRS'StOT TO I OT »wl*ils ’itaiu 

>ai l {l l % TO TO TJ*T TO< ^ t>d?Nr6ra ROTtWCTO Wf TOCTO ^srfTO alTOT 5 | 

TO ^R, ^f^fW-TO’ Rl?T*[tTO WTO Hln A « Hln B ; 4 OdJRBl 1 jf^r TOT Hln B TOpfrwfW 

to l fate A?OT3 Hln A TO^ffetOT ^ROTff$T« TOTO afTOT 5 1 Hln B ‘GcUlUHfB ROTiRfSS- AOT H + « ln B " TOR 
TOT I TOOT TOTOT ^d?T TOjM^I aftOT 5 (i) TO# Hln A « Hln B TO TOTO TOjK^T (ii) TOR# Hln B 
TOS. IT « ln B “ TOTOITO TOTOT I 

K Kt 

Hln A , ’ ■ Hln B , H + + ln B “ 

^■sTO K, « K 2 I TO TOW^ K 2 TOf HIn B TO RcillW ifW I Hln A « Hln B TO 

1^ ^OTS Hln B * ln B " TO TO I Hln A Hln B ln B _ TO 1 ¥1% TO 1 

^aRsfTOTOTHTO C^TORtWTO 1 , Kl = [m^] 

TO^ItSt^ JflUiMTO CW *ll»li!M4*, K 2 = 


.-. K, x K 2 = KIn= ^^ B] ( ^ Kin = ^ ro ^ igsW ) 



OoV 


? PTRT i T : fofR*|Sr 


[H + ] = Kin (felW - log CTt) 

-lo g nn = -log(Hn^ 

^-logKta-iog^ 

^r, pH = pKln + log (1) 

(i) ^ ■nSlwf cto pr*rr grcr, gro Hin A « in B _ m ww ^g^rr'a gro<r p h ripr fc*Rr fo&r i 
SRPttf PT C^fCTI pH C^t3f *jfi> 'JflPF l 'TO *T«R (,<I>|MI 4g>fT> WHUlT 'Sf'Rfij? ^pHt!T 'W5TOF |Q 

«®i tsPr rt 1 ??fw wian* rpri corn's t 

^’^]iS = 10 WpH = pKln + loglO = pKln +1 
^E^FCJT ^TTsraT %im In ^ ^jif <?*f *t|<r i 

^ ^ tmS = ^ ^ w pH = pKb + log Go ) = pKb " 1 

<4 'ai«J^t« ’aimt^f HpIW Hln A t£|^ M <1H 1 
^Kfoifawn ^ %TT TOTT (pKln ± 1) 

(pKln - 1) (SIW (pKln + 1 ) pH %Tf l fort^*T 'TO® foH*1C < H 

pKln = 3.7 I i>l$aa*tPRr CTOT £P*f^R face's g^PR pH <4?T RR 2.7 CTO* 4.7 ^ ^qj 

*nrort c^rsnts forttR to® sr*m fog fsfoiro $TOT*fr i 4 ^ i h fonroR cwm 

pKln = 9.4 I ^foS-TOT Cereal *H*I1 fogC'o gTOg pH 4?f RH 8.2 CTO? 10 ^?T TOT g|| <K«1$ 

c^rsnar (.<ri*i«p«tnf®R £r*RR fog f^foro %<rofo ^g i 

RTftgggmcror, grot? ?Rfo p h = (pKln + 1) ^fofhrgro? ^ grog Rifow p h = (p Kin - 1) i 
'O.V.i.^ El§cfi"H C®T*T (Titration Graph) : 

^fos grog 'srt^fT gfo PFffor ’To ggro c^r ^srt m?r gfg <rtoi , ro grog tot 

>4 Pi's 0 * CTl*f ?Rrr g?T TO (/‘PWl? g<(Rg pH '»TO*i | fog fq-gq fores 

TOTgTOg pH 'SUCT?' Rtg!'5P s *1%^ Rt!> I CTOTOI <4fo5-'TO tltQHM4 pH TO 4 

Pi4ii>w<i c^csr tiK^r i 

($) ^5 ys fcfttS'H : ^ig ggc^f $ fos 

C#fSl?l C^fsm pH '5TH <WOa <41^ 1 

sf*Rjir fogg ^R»il^ ggwg p h ^rR^l^^cgfoRrafRr 11 c^fc^ 

3^?T! 20mL 0.1 MNaOHggm^lX 18 - 19 niL 0.1 M HCig^ 

CTPt <mc«i g^ig p h ^tr g*a gspr fog sjri si’^R l^gg <M^.i4>if^ 

^pt ‘ p ro^ 1 

HCl(aq) + NaOH(aq) =; NaCl(aq) + H 2 0(/) 

4 Rff ggptg tot rrmt (RFt^r Hci ctt*t 4 ~ 4w^ gg*r 
^ aHw ^g ggpfg p h UR w.g? 

37T 1 fof*R ttH*i*wiiiiM di ^form tot g*f -'ifg^r w sr*ro^ 
fog^ fog“f 1 fort^T 'TO®, fol%T C?H5, 

Rt^trst g <r cvr^tnSw's r?t grg i 


14.00 


12.00 


10.00 


IViPiilPii 



( P ‘ 4 > v 


► iSfgpE ? ( ml ) 

faro .* ; ^5 4 %-% Di § qJ*ft cm 




'Oo& 


(<) <£fas « ^flSRT Bt$C0 M H' : S^RT ^IWJ 

c^t&m ■gg g^r cm ^RIOT pH ' s rf s r ?fer %^r 

«rrc^ I 2fW fa*jlT <f»lteN>llfe. 477f pH m 
qfefi'jg ^pT 1 1 CSRS* 6 ^ i wtor-N^PT 
0.1 M CH 3 - COOH ( Ka = 1 .8 x 10 -5 ) "SfH 0.1 M NaOH 
wM- 

CH 3 - COOH (a(|) + otr (aq) -> ch 3 - coo (aq) + h 2 o, l1 . 

pH ^ pfiuV'f vats' >3f*F5‘ vSta^iwa ’arg^T i 

^ 7^31 %3=rc^ «n$n*r i wwiwilSt^ 

m \ 

(*f) ^ ■’TORT iJl^CS’^T : ^IMIS S^t 

g^f c#f5nr c^i^ri CTPt <p^k.°i g^Ri pH tter 5tei «>*ios i 
2f»m <frt%r$ lf | 477lt pH Oft ^HOT?f '0<f®R's»i3PT 

^ l 4VW&S af*m W P H<7^I0.1M NH 3(aq) (K b = 1.76 x 
10” 5 ) *n?lT 0.1 M HC1 CTT*f 2P*Pn?T$l CWi 

RQhiltl^ - 

H 3 0 + (aq) + NH 3(aq) -> NH 4 + , a M ) + H 2 0 (L> 

SPPH' fa^CS g^t? pH ' s n 5 T 5.27 ^ I 4 
<TR3T NH 4 + B<IC'T3 RSJW R^ pH 

«£«i*r w t 

fsraTf^T fsrafl^r C3S ^Tfs* t 

(g) Tjg lijfSpB' >8 *HGRT : ajg gg ^Rf B^T 

c^t5nr c^Rr c*tpt g^pra pH m ftar te g% c*rc?r 
«nw i 'srsfis f^?r ^c®tt 2P*pr f^g?i 4iy<t>!fe 0^ 

pH c<mwi gRr^r gfl wf xn?r bt 1 gfr twif^ 

^tt 4 wag^im p h v* c^ c*m *fw Sta’tiw 

g1% cgr® «nw 1 

t<] r.^M ^p i firg c<> i P Tf ^HTTF ^R^?T Bt l 4W3T 

( 1 iJ»H'!lipVlll1®1H 'S 1^®T CW «5^T ^TT ^?1 I 


14.00 

12.00 
1000 

X 800 

Oh 

t 6.00 

I 4.00 
2.00 

^ ^ ^ 




► ^iPlC^ i ml) 

f^sr v.b : ^5 Mwq oRc!a*M 

14.00 


12.00 

10.00 

X 

O- fi.00 

I 600 

4.00 

2.00 

0 


1 (ml) 


fR5 >S.5 : 'Hj « gg ’ftGRT iil?<5*H CW 



fgar o . v : gg a gg ^iwn Ui ^ tia'PT w*r 


i : 25 «( mllXMlHI 1 51 ^(5^^ 20 ml. 0.1 M NaOH B^tHs WIT 25 mL 0.1 M HCI S^T 

(THM W ?WT I B«W4 pH ^ ^ i 

5prft}H : ars|7^r fsrsfc'Ts srf^ ^iigiw^ on®r c^pf w f*pR i 

20 mL x 1L x 0.1 mol.L 1 , „_ 3 

B^l NaOH OIFT ^R^TTT = t = 2.0 x 10 mol 


g?w hci 4* cm ^^IJT = 


1000 mL 
25mLx ILxO.l mol.L 1 


= 2.5 x 10" 3 mol 


1000 mL 

NaOH(aq) + HCl(aq)— -> NaCl(aq) + H 2 0(1) 

'Q OTW CW1 W1WH 1 = 11 

.*. 2 x 10“ 3 mol NaOH, 2 x 10~ 3 mol HCI 0$ <p^R l 





<pmr* : f^r^r 


st*tw Jj4W* TOT HCl <3 n*T = (2.5 x 1 O ' 3 - 2 x 10" 3 ) = 5x10“* mol 

^TRTo^ = (20 + 25) ml., = 45 mL = 4.5 x 1 0“' L 

sf-rsra^a^f HCl »£W [Hd] = 45 x°i 0 ”l = 111 x 10 2 mo1 L 1 = 111 * 10 ~ 2m 

h 3 o + 'an*iwn wflsiT, [h 3 o + ] = i.i i x io -2 m 
1 pH = - log [H 3 0 + ] = - log (1.1 1 x 10“ 2 ) = 1 .9653 
pH'M’R 1.9653 l 

tnwn * : 25 °C ^miaim 25 mL O.IM NaOH gTO* TOT 25 mL 0.1 M CH 3 - COOH <«avr c*im 

: CHj-COOH (CTK.S 1.8x I0" 5 I 
TOT £J%f& W cTO C^fTH WT sccitc*. «T i 


3TO NaOH |*BT CTt*PWlJT = 


25 mL x 1L x 0.1 mol.L 


-1 


sror ch 3 - cooh crown = 


1000 mL 
25 mL x 1L x 0.1 mol.L -1 


= 2.5 x 10 -3 mol 

= 2.5 x 10" 3 mol. 


1000 mL 

CH 3 * COOH(aq) + NaOH(aq) — > CH 3 - COONa(aq) + H 2 0 
4 )f 2 T 1 M CTO (Mm 1 1 1 

am 2.5 x 10 -3 mol CH 3 - COOH, 2.5 x 10" 3 mol NaOH C* eP*lfTO ^ 2.5 x 10" 3 mol CH 3 - COONa 
I 

3TORT CTfli = (25 + 25) mL = 50 mL 


.-. 0TO CH 3 - COONa ^ wnsn, [CH 3 - CONa] = 


2.5 x 10 3 mol x 1000 mL 


= 5 x 1 0 -2 M 


50 mL x 1 L 

4^ gw* ch 3 - cooNa ^ ch, - coo" *nfar ftfaRrr ch 3 - cooh i 

CH 3 - COO "(aq) + H 2 0(L) ^ CH 3 - COOH(aq) + OH"(aq) 

4i taieiwa K b = LC ^ [ ch 3 Q - Q coo~] 0 ^ 


K w - K a x K b 


. K _K a _ lx l(r 14 _ io 

• * Kb " K a “ ] .8 x 10" 5 “ 5 556 X 10 


^iwiat aw h 2 o m fam or oh - ^i* v tRro ch 3 - coo - « h 2 o 

OH" 'aililWil 'all's ■T’f'TT *RTf *TfT I 

4>R, STOi* CH 3 - COO" 4J?T x mol Rtil I SM Rfeiltil <PC<I I 

/. ^■'’fPTR CH 3 - COO" OH" 

SfNfro M 5 x 10" 2 0 

WWW ’iR^H, M - x + x 

*1*11**111 *WSIMI, M (5 x 10 -2 - x) x 

/. K b = [CH 3 - COOH} x [OH1 x X x 

[CH 3 - COOl (5 x 10" 2 - x) 

4RW3T X *t* 5 x 10 -2 m (5 x 10" 2 - x) = 5 x 1 0" 2 *RIT 3*1 

••■sTFP = 5556 x io 10 


CH 3 -COOH 

0 

+ X 
X 


*rf?n*mvs 


Oii 


X 2 = 2.778 x 10“ u 
x = 5.27 x 10~ 6 M 

.-. gwr 4\£4!w oh~ 'siuiwii 444W, ioh ] = 5.27 x io -6 m 

.\ pOH = - log [OH] = - log (5.27 x KT 6 ) = 5.278 
pH = 14-pOH = 8.722 

34 m pH m 8.722 1 

f4W4RT - '©.V : 

5. 25 °C W4413H4 TTSITT 30 mL 0.1 M NaOH 547714 4OT 50 ml. 0.1 M HC1 JrW CTT4 4>4T 

4ptt t fetm pH m i twt 1.602 1 

4 . 25 °C 4T44W4 444 60 mL 0.1 M NaOH 47711 50 mL 0.1 M HCl 34771 C414 4W 474T 1 ftjf 

SWpHWWT^I^W: 11.959 I 

«. 25 °C 551441314 34*Si4 iSltaHOW 444 10 mL 0.15 M NaOH 5477(4 4774 10.5 mL 0.15 M HCl g^f 

<H4l< I 1437714 pH 4t*T 44 I sw : 2.44 I 

8. 25 °C 55144W4 W f*T5F# 44144 ’im^T’tlTTJ' Bl$(B*lW4 444 p7?f*t45 1441^4 474® <041*14 4573T 10 mL 
0.1 M Na 2 CO ? 557714 4770 11 mL0.2 M HCl 344 <704 4>C4l^l I 5577(4 pH 4(4 fm 4*4 I ^54 : 2.0307 I 

<t. 50 mL 0.1 M CH3-COOH ^3 50 mL 0. 1 M NaOH 557714 f42£tm pH 414 5 f B Ht454 I (Ka= 1.75 x lO^^TST : 8.7218. 

'Jj. 5 mL 0.2 M CH 3 -COOH « 25 mL 0.2 M NaOH 3477(4 I 4 f4Sjm pH 4(4 WI W I (Ka = 1.8 x 

10” 5 ).^S?r J 8.874. 

9. 25 °C 'St'TSlWTr 50 mL 0.1 M NaOH 34734 4770 50 ML 0.1 M CH 3 - COOH 543 C5T3 45477T 557715 pH W 
4?4 I CH 3 - COOH 44 Ka = 1.8 x 10“ 5 1 $^54 : 8.7218 I 

b r. 25 °C ^Tsjlajm 25 mL 0.2 M NaOH 547714 4170 25 mL 0.2 M CH 3 - COOH 54«f C513 454775 34m pH 4(4 
«M4l 4*4 1 CH 3 - COOH 44 Ka = 1 .8 x 10“ 5 I $S4 : 8.8724 I 
J». 0.1 M CH 3 — COOH 3«34 pH 334f W I 4 34 m WI 0.05 mol. L _l CH 3 -COONa cm 45477T 34 m pH 414 

4441 44 I (Ka = 1.8 x 10“ 5 ) ^54 : 2.8737 « 374 4.4437 

10. 0.2 M CH 3 -COOHS4m pH 414 444144 I 4 34m 4770 0.15 mol. L _l CH 3 -COONa C4T4 44C 5 ! 34m pH 
4t44*o 454 4441 44 I (Ka = 1.8 x 10“ 5 ) ^54 « <£t4 2.7237 « 374 4.6198. 

» u.VA 1 (Titration]_ Q 

^33^ 1477^371454 pPTii 444W3 (XPlO’il 4)J>pb 4T 4*14 347.34 4TC3 5SJ34 345 41 >3 Pi'S 

34m ftfigW 4to 34m 'SI'efRI 444(311 45414 34fe45 ^§44 4W ^4 I 44>f& ^StHlS-ffilf®^ 

474^tt445 34ife I ^1^*14 2ff3F414 C4 pHjtw 
444 344f& ?P^B1E4 344 W £T*tfsT® 

^4 ^5K45 21*144 4OT I f4T^1C454 

v54t 54m 4^4 ^44554 C*tC*T 3* (44 f4^ 

1441444541441 

(Tilant) : ^7^74 414 *'« WI4T 
4W4 34*tfBw i3t32l*tJ 4(.«i 1 444 

4T4l4 c r® ^(lt.4i> ^4 4H4T C4'Q4l 44 I 
(Titrand) : ^4®TRT 4W4 C4 34 t lt4 1 

t>t4tla , *f4 4541 44 «lt 45 4 Cpf i ^ 1 ?da*l(. 4 <i 

444 <Pp^] [4 |FIC^ (71041 44 1 



fen O.S> : Slf^RTf 



: fitter*® 


0 }* 

(Principle of Acid-Base Titration) : 

4 fr®-TO titatrog v.* lv ®i? v A * Ma = — y — ■ 1 

^^Tfw, = ^Pic's-g ' a rnr®*T, Ma = *if^>n 3 si, Va = ^fc^ni Mg — *ife»»ii 3 n, 

x = ^5^1, y = t 

^SR^TOTOT : $ ^<T altwWM ^ TO NaOH «SBT TO PIWW fiP*ltTO TO ^I<f f%%TO 

'src^sr totoic^ favm to ^?r i cw- hci, hno 3 . HBr, hno 2 ^ to#?t i h 2 so 4 , h 2 so 3 , 
h 2 co 3 , h 3 po 3 If <£fas . h 3 po 4 1 to?% ( to *nro, «rffv .afriw h 3 bo 3 <w 

TOfto 4l?p& i ^hr gro nfl# to h + TO to <ro i h 3 bo 3 + h 2 o ?± [B(OH)4]" + h + 

TOt<M '3GT$T : TO ft TOWf CTO - *aw TO#?T HCI 4<T TO CTW» £f*fe TOT 

t%% TO TO gr TO13RT ^I5^r fofm TO ^ I CW- NaOII. KOH, NH 4 OH, Li OH iflf 4f5#TT TO I 

Na 2 C0 3 , Ca(OH) 2 , Mg(OH) 2 TO I 


» 'Q.v.o | 4fTO- ~ , TO gpTOT (Acid-Base Neutralization Point) Q 

’SltdjTO 4 ^ ^wtD ^D >5 7^1 sw^ SWW gTO 'TOT TON gfTOF g^Tf gTO PufaT* fjfffer 

CfN <pw af*fspT ^TWT ^?T i < 4 c*Pb 4 ^l^a* PoT'Jf 5 ' ^NTO TOT 3 J?T VTfW i itlfgtfS?' 'src*U ' 3 TOT **Hms 
■TOT ^lf>iys CfT 5 ) TOf?T TOf C“lf t^j ^Tt **T»I< 1 C<P ^ TOtfTO ^TOT ^[C< 1<1 C*N tf 5 ^ fT ^Pl'JsC^ <J®f 

TOtfro >£t c*lf P*g$ TOTO f^g i Ul^ua'Tro cror <4lr> 'tom '©g^g t f i ^z^car 

9 lf<i<i'®c*iii 'sflfiw apTO tf^j ■'pw vjlt^ 4 i 



TOTOT 2 fl 3 nTO : 

i. m»iwi ft tort «nii»Hw 4<r tot TO «*r ton ton to* f^f*f to ^ ^ 'aitti^H< 


TOttr 1M I CTO- 100 mL 0.3 M NajCOj Bf*f s 30 mL 1 M Na 2 C0 3 5^f 

200 mL 0.2 M H 2 S0 4 S^f m 40 mL 1 M H 2 S0 4 S^f 

^,. ^ “HRiih $f*vs ^rr ^ifror sftfw . to «rtc^ i 


tHTTO i : 1.163 TO*tfTO A&gTO 65% (WAV) HNO., f^flH I <!lfm ^t5p5gf<f 

CTO 200 mL 1.5 M HNOj 5f*T *W^ to^ # ^TT HNO., f f CT I fM ? 


: 65% (WAV) HNOj Bf«r W 

ioo g s^r a^s hno 3 65 g 

HNO., Iflf arrsTTOtf^«f 63 g mol 1 

.-. 1 M VI mm lopo mL gfWgf^ff hno 3 63 g 

gl v 1 C W JjVj 

1.5MVHVIMN 200mLmC c rsft^HN0 3 ^ g= 18.9 g 

snEftg^ncf, 65 g hno 3 100 g g^r 

18.9 g hno 3 1( ^^ 189 g = 29.0769 g afw 

.-. IjfC'Bf 1.163 g. mL” 1 ; 

, . , - , T . , 29.0769 . 

.". g<CM^? 'ailil'a-l = ~ = 25 mL 




fc. ’3T. ?RtW *f3T)-8o 




oio 


^rm*t * : 20 ml 0.5 M ^ *fl to* 25 ml 0.15 M W S^f fato ^*T TOff t 

fswjm IMfipr ** 1 ua ij< i R4 *|4 *ntto ^rtof osfton*n* ^ wlfa infliw *t ^ 
4ito* w «trpbc?ri «raitoR? 

20 mL 0.5 M 4iPi\!s 5**! = 10 mL 1M 4)1^5 5^1 1 

25 mL 0.15 M IMto* W 5*=! ■ 3.75 mL 1 M ft- 4 to* ’TO I 

3.75 mL 1M ft-4}ftl\5i( * s * 1 !^ = 7.5 mL 1M 4)** ^PiRsii ^Hi jg<i'-f I 

.•. 7.5 mL 1M 4]^ ^*r<l B^f 7.5 mL 1M 4l<|* 4 |Pi\!s jg^Mc<P £P*1 |*jns <p<iw 1 

.-. TO m\ £f*fTO* *f* 4)to<T *tft*W = (10 - 7.5) = 2.5 mL 1M 4|<? TOffe^tog**! l 

.-. ftaim to 4to?r 1 
.-. ftatm wm* = (20 + 25) mL = 45 mL 

.-. I^aim'snajr, M 2 = = 2, ^y 1 = 0.0556 M I 

s*ro *p*ito mus mnsto ^ to** TO'sh, v b = = 45 x o ° i Q556 - 25.02 mL 1 
arc?rm% to 25.02 mL 1 



*. 

«. 

8 . 

<t. 

4>. 

H. 

hr. 

1». 

io. 

ib. 

> 8 . 

M. 


Atet <W - : 

i. 1.06 g ^^lia NaiCO; if^S^s <PW 200 mL 48® ^wl 1 Tin iitial I fc'W : 0.05 Ml 

100% to* i.i 5 ^rrs «^qnr 2 mL h 2 so 4 ft *nto5a^®TO 200 mL 4 ito 3 ** To’ toi 1 4ito 
a^Rrsnatr w? : 0.1173 m i 

100 mL Blto 1.8775 g Na-CO, 5%f* TO TO 5** TO TOtt I 41 #5TE* OSPlCTWRI 

VJH41WW a*W *|Q^H TO*? $** : 77.1226mL<4ftto ^ i^NTO® TO i 

2.86 g TOU? TOT CTO (Na 2 CO 3 .]0H 2 O) ft *ttolS%^a TOT 100 mL 5** Kl^ TO TOT I TO 3*TO 

cto**TO3jt tor*** i $** :o.imi 

4.9 g H 2 S0 4 200 mL a^fl 'alt* | 4|p»« jj-qcH-s < i > '®? A ns. 0.25 M i 

9.547 x I0' 2 M TOM* 250 mL Na 2 CO, 8** «WW TOST «Wllflr^lll Na 2 C0 3 4|?r w W? ^ST : 2.5299 g I 
25 mL 0.5 M Na 2 C0 3 Jj4 fc tw alHfi® 20 ml. HC1 4tPi««i 2lw l«r*i ^?T I tiiPf'!# MW ^7 : l .25 M I 

2.53 g Na 2 C0 3 (ft gft^® 250 mL B^T S| W I 4 25 mL ft af*lfw 

0.115 M HC1 a^m ftZ sx$\^\ : 41.51 mL I 

50 mL 0.5 M H 2 S0 4 , 100 mL 0.4 M H 2 S0 4 * 40 mL 2.0 M H 2 S0 4 ft 250 mL , *im to 

*ttR »n«ic*i 250 mL s^i ^rtt i <ato srww nm a^r w -sfrn 41^ <i^nw? 

0.58 M. 14.21 g 4lto I 

30 mL TsmW 5liaiW Na 2 C0 3 to*W CTW TOT ffTO m*lT 15 mL 1.0 M HC1 Sftt ftft 

<P<ll ^C°ll I a^W 4 s nc.'® 1 Sf|^'Q 2.5 tnl 0. 125 M H 2 S0 4 C*fK ‘Ml^J Sjtil ^c6fo*t | 

1 ®FI^ 3^*1^ 'STfuQT I^Nl W I Sw : 0 2604 M I 

30 mL ^sraat® ?mim hci a^Bi i g tosi wm ^wr ^c®tt i g?w ^-c® 

«||51'Q 10 mL 0.25 M Na 2 C0 3 ia <J'*f OT*f ^31 1 4lfSfl5 a^W^ SlWI 3RT I £'OT : 0.833 M I 

4R5ffr ^PlOlH ffTCT 30 mL 0.3 M HCI « 6 mL 0.6 M H 2 S0 4 ftg|® ^BT 4f$ps f?R3m 2f^5 W 
3WT I 41 a<l t lc<I ) ^ Sp'tf^ <P<U.vs 0 25 M Na 2 C0 3 ^5“ 'SKii'4'Wil £fC?ITSR ^?T : 32.4 mL I 
250 mL TO 4.9 g H 2 S0 4 gf^fS ^Itt* I 41 STOT 25 mL (TP ^ STTto WC® 10% (w/v) Na 2 C0 3 

5TOT ^5 £((.illw? : 5.30 mL I 

10 mL 0.4 M 4)^ 15 mL 0.25 M *£ft 'of^tn fulfil'® ^C*l| I Sf^fi ^Sl'T 

TO? 41 gvtW ?STO C®ftoN3T 4}^ tflto <Sft 4jfSpffa ^TO?T WS afTWTO 

4uil«Hr ! to°R r ^Ster, TOW% 2.5 mL 1 

50 mL ' 3 t'S3|'* 'SIWf?' HCI B4 CM <5 11WT 0.245 g 'ows 4J^^s?Jt Mg C*H , t ^(.«ll I 4|Pi\s jj< fc tw> ^Pf SJ*lf*l'© <Mi'o 25 

mLO.25 M Na^COj B4 t, 1c , 4 WW *m! , 9 fittsl’aH I 4|f5|fe ^414^1 (MWW ^4401 ^4? ^ I : 0.65 M I 



<PTKR : 


058 

Wfs TO? Mg CV 100 mL 0.5 M HQ 5TO? TOT C?M ??T TOT l 3?TO ' a i^' s = 4|1?TO «£f £htw 
?RTC7a 5% (w/v) Na 2 C0 3 STO? 5 mL '4U14W<I 4ETO? TO i Mg /(24.24) |>??l? «? ?? I $5? : 0.5488 g I 

}<*, 47.7 mL 0.25 M H 2 S0 4 3?TM? W '#5eLs TO? 44 s jTOl C?!*! ??f TOTT I 4 fa S'® 4fa®C4> 2f“lt»l'» 

'Sjfaft'S’ 5.0 mL 0.3 15 M Na 2 C0 3 5TO? ^jCaf^T I Wf? $<m!<3 «? 1?% ?? 1 (Zn = 65.4) '3'Ofl : 0 74229 g I 

JK 50 mL 'SfWOs TO1? ^rcpTT HCI 3TO? W 1.5 g f?® 1 ^ JjTOI?? C?PT W TOO 1 '^fafa'S' Jpfl , W3T77P 
g%^® ??Cs gTO ^3T1?*3 20 mL C^ftCTO I ? vhTO! 4 ?lfaf?RF HCI 0TO? £i«lTO TO%1 t ^ HCI 
'Srt'51 f?% ?? [ tt53l : 0.56 M I 

is>. uHwBfip g gfc 1®^ Hci w ?fro 1 tot 0.4 m iw ^*Rrffa tot 0 im. mWi* 

0.25 m TOflafl? 4?fi> g?? sfw« <M(7® w TO *rg*it 4fro s?*f ifiSw ^iwc?? ?>T fSijf'a 4><c?? 

\S'Q<1 : 1 8 1 ^5 9 Tft®' I 

40. 0.675 g TO? 4”? '^ft? W '?ff?C5' TO 50 mL 3TO ■2TO TO TOT I 4 5?TO TOff SP*tfTO TOT® 

16 mL 1.055 M HCI 4? sSC%I1'St- j I 1 ^M<lfL?-<l WTf?? «? 1?% TO I S-S? : 40 I 
5.i. 2.7 g TO? 4?J 'Sffhr “^T?^ gft^K5 TOT 100 mL 5TO %f? c f'S TO TOIf I 4 3 TO? 20 mL 

?s?tf? 13.5 mL 1MHC1S?C^TOT5!?'4? I ^IC44 TO f?% TO I 'S'G? : 40 I 

^ 41^# 3RR?1^5 g^WNI? 3.5 g ^ifgsiTTO 5 f?C? 4W 60 mL IM HCI 5?W? TOT C?Pf TOT Rt«1l I 3TO? 
0| f $f? 5? 4 f>TTO S *$ TOTTs 12.5 mL 0.25 M Na 2 C0 3 5?W? S|c«1wt-h TO I 5=lT^Nt? CaC0 3 4? 

f?OWt? "“LSWr TOT W? $5? • 76.7857% I 

4«. 3.0 g TO? Na 2 C0 3 ^srr ?ffe W 43^ 'iliavsH 200 mL $ ^?rr ^rr I 4 0W 25 mL w ^ 

sMfw ^177® 0.2 M HCI 29 mL 4331 <2|ttll®M ?J5%1 1 Na 2 C0 3 twwlc.^ *T®^T 1^f?r 

^31 1 $531 : 18.027% C«WFT |. 

48. gH l <C4 i 5 % ^ ijfiS' 1%^ |^OICflt*C C<n'4»W Na 2 C0 3 3^*1 ?fw '3[tC^ I 34 W snail 0.25 M 4W 3^*131 

TO 0.4 M. C5TSTO 0.32 M ^TO? ^ 5^1 <^C® ^TT ^TT *lpfT #7^ 

ftIHl'® <NC4? $531 : 887 ^3.31® I 

4<?. 50 mL WF5- TO? HCI 3^®t? TOT 20 mL 0.25 M Na 2 C0 3 5^ CsrM ‘41^1 1 4i15r5 3^ •'ft 
?S3T1? $WC*1T 3?n 1.5 g f^5W f^T^IN? C?W W I 3pm f^f JJTI^IW? C^PT I 4j 

5?t‘ e tr9r?w gfhfg ^?cs 4377® 1 .5 mL c^I^fcto? hci 3?°r ctt^t wi? sftsiM ?? 1 ?spT hci 41? 

sitaitf?%?5?T I $5? : 0.797 M 

4^. 50 mL ^WS snan31 Ka 2 C0 3 3?C c f? ’TWT 2WW 20 mL 0.25 M HCI 3?H OTM ^3lT I 4| S?774 3ft31« 15 mL 
0.3 M H 2 S0 4 CTP1 ^31131 3?^ aifaStel TO C’M I 4) S?*!^ £f*ff^s 4*flC« 10 mL 0.1 M NaOH 

STO? TOT'Sf? ^31 1 Na 2 C0 3 3?tf? TOT W? l $531 : 0.13 M I 

4«i. nil « hci 4131 <fR* wffihr aro «ra *rt%sn*r spnaro 20 % (w/w) 's 66.67% (W/W) 1 $®? W to 

10g‘?t?snTO^ta4i^^TOft^?^TOTl1?f3^CTO^Rf i ltHC] 41? «ff^3N W? $5? : 2.37288 g I 
4b\ HCI 41? C4t®C<44 25% (W/W) 5 1 .125 <?W ^11^ l TO 27 °C 

Wisnsjf >3 i atm EtC? 1.5 dm 3 CO : ‘TO C’fSo < #^ s t ?^lt 4jpi<®fi>i7$ (TWf I $5? : 15.8166 rnL I 

4Jb. 50 mL 0.8% (W/V) NaOH 3TO? mti 25 mL 0.5 M HCI ^ miWT TO 3 %Fl? f$ 1^1 ^ 3?^ 
TOI^ ?T W ? $5? : 5TO? 2|ft$ 'Sift? TOT 0.033 M I 
«o. ^l 4>3fclCs $5.^ TO HCI 41? ’rf?TO 3.105 ragmL" 1 I ?f? 4?^? <lfe? %l?^t al^Pti 1.175 L 
<pf ?>E?, ^t^C 5 ! £ff$f?? HCI <& fif*lfTO 4 ) <K.'® 4^lfsp5' i5}I<k. e iuJ'S3 

*rf$fl»l»lWWdJ 200 mg Al(OH), ?$TO I $5? : 13l& I 

05. 1.95 g TO? ?Sf?T Mg, 15 mL HCI 4%®? TO4 R^l 1 ^ I HCI ?*pt? L18 4??, 

1^SWl?TO32%(WAV) I ?5^Mg 4? TOI (7TO?? *L5^?t f?=f? ?? I (Mg = 24) I $5? :4.506%o I 

«4. 1.25 tS^f? 50 mL HCI 33RM? TOT 32.65 g f?3W CaC0 3 C?M ??| TOT I ftQHT! CTO 10.25 g 

CaC0 3 ®|(<^Xo ?R^«n? TO attTOl ^ 4t?v5 ?^fl? *TO3TfTO®l? I? 1 ^ HCI ?^TO 1 
$531: 26.1632% (W/W) I 








RRpill (Oxidation-Reduction Reaction) 



Rf®»} Ggf^ira R«S» Wf $,£.*! I CT^F*— 

^r*^«r, Rcw, sffegm, 'f^w? c i, 

^ i wnjF-fawr^t « 

4 1 *1 wfi* RfsRrT «>it*w 'swflrc* (^rr *n?r <s* 

R?t& nwiflp* « RRmii 4 ®f®ta 

i (M , ^jtSifer 'oR^, 

*ff^p fMlR? 

^pTRjRRi *f«frctt <^f>G<^ C^TM. QFtl^R ST»% 

^‘ 5 itwt, *rn$<r fe*tr*RF. >iiwRKTOi^r 

*fa-feo® sp^Fst <Ftim 

*np sngffc 'gn^er-twm^r RQhm wc^r i 



*> o.JO l Wl^t faf2F?!T (Oxidation Reaction) O 

*pn ^v liiiR <i|jimR«#> RfsRTT c*r*n^r chichi c^T®t c.4k , ra *iiw ^r 

?tnr^ oN ^r swtsff ^tert *ws*w ^n> 'st^T ^tstt®R ^RK^n?rr 
ctK ?t <ptM c^ ^i‘ iH7 TH ie r ^ i c^rs^r 


'BlRlWC-U <W<rM : C(s) + 0 2 {g) -* t O: (<Pl4^ WRW); 2Mg(s) + 0 2 (g) -> 2MgO(s), 

CH 4 (g) + 20 2 (g) — » C0 2 (g) + 2 H 0(g) ; PbS(s) + 4H 2 0 2 (aq) -> PbS0 4 (aq) + 4H : 0(/) 

(fatHW? W) (^tCHT ?*f) (’TW ^f) 

^sf^e, c*nc«ifl ^R'PTM’ : Mg(s > + CI 2 (g) > MgC1 2 (s) (^uMwPifllws 

2Na(s) + Cl 2 (g) -> 2NaCl(s) ((TTtf^i™ Wt3*r); 2FeCl 2 (aq) + Cl 2 (aq) -> 2FeCl 3 (aq) (c.*KW *fBW) 

Tf^Ttn : Zn( s i 4- CuS0 4 (aq) ■> ZnS0 4 (aq) + Cu(s) (%&** ^144) 

6FeS0 4 (aq) + 3H 2 S0 4 (aq) + 2HN0 .. aq) -4 3Fe 2 (S0 4 ) 3 (aq) + 4H 2 0(/) + 2N0(g) (FeS0 4 


3Cu(s) + 8HN0 3 (aq) * 3Cu(NOa 2 (aq) + 4H 2 O(0 + 2NO(g). (4^ Cu Wt) 

*ftClblG*M4 ^PTHW : Mn0 2 (s) 4- 4HCl(aq>- > MnCl 2 (aq) + 2H 2 0(/) + Cl 2 (g) (HC1 ^ WB'f) 


^^PrRt*! : 

2K 4 [Fe(CN) 6 ](aq) + Cl 2 (g) -> 2K., j t ; e(CN) 6 J (aq) + 2KCl(aq) (^l^T JC, [Fe(CN) 6 ] 4RT Wm=t 

^C* 1 4tG^?l yj>4 l h : WBTPB' 'S^TJTtra' C*T ?T 3 TT?(R^ RRmI 4 C4-R^f < T^n i< I, 

^rtn w wiw fert w ^or i 

' a i t<l ^C.4 I _ _ ^ 

» 2Na(s) + Cl 2 (g) > 2NaCl(s); Na > Na + + e (®W) 

^rTF ^ fen < # c r^ i 

Fe(s) + CuS0 4 (aq) > FeS0 4 (aq) + Cu(s); Fe > Fe 2+ + 2e (Wt) 

^W43j 4W FFT TO Wl^t Qb?ll^ (3HPT «(I*IW < # e fS‘ I 

2FeCl 2 (aq) + Cl 2 (aq) > 2FeCl 3 (aq); Fe 2+ > Fe 3+ + e (1W) 






4TO Fe" + ^rtTFT TtR Wtfr® TO Fe 3+ 'TOW *rf?TO i 

2KI(aq) + CI 2 (g) > 2KCl(aq) + l 2 (s); 21“ - — > U + 2e (WRW) 

TOTOI^vb TOR (I") $t,«Hui*r.<P TO' TOSIlfoW TOC^ I 


jjf Sj Ptt®fTO “'S.io: 

In fit” ^tow* mm ^rn^UT to la^. to tot 'srcBc^ (Tart'S i 

1. 2KBr(aq) + Cl 2 {g) * 2KCI(aq) + Br 2 (0; Zn(s) + CuS0 4 (aq) » ZnS0 4 (aq) + Cu(s). 

O. Mn0 2 (s) + 4HCl{aq) 4 MnCl 2 (aq) + 2H 2 0 (/) + Cl 2 <g). 8 ,H 2 (g) + Cl 2 (g) > 2HCI(aq) ; 

<t. 2FeS0 4 (aq) + H 2 S0 4 (aq) + H 2 0 2 (/) » Fe 2 (S0 4 ) 3 (aq) + 2H 2 O(0 


►► R^srl^t t^Hil (Reduction Reaction) 


m 4C®, fTORT -fl^R ftf^RTT CTOW LTOH! OTf®T ^«RT dfftTO 

*l$UftlceK TOT(.<p|til *RT®pP OTfa ^ TOK<P | WI 

i*h ‘I'UTO C*TM ^?T l C^W— 

*fcu*twi WNH : H 2 (g) + Cl 2 (g) > 2HCI(g) (4*rtWT C\ 2 %f#® ) 

dl* T ’TOM : 2Na( s) + Cl 2 (g) > 2NaCl(s) Cl, fifrifcvg) 

2Mg(s) + 0 2 (g) ► 2MgO(s) (^'TTCT o 2 farlfifc) 

HgCl : ($) + Hg(/) > Hg 2 Cl 2 (s) HgCl 2 fasrlfa®) 

'aiRlw*iu ^WNH j CuO(s) + H : (g) > Cu(s) + H 2 0(g) (*4TTW CuO faerlft®) 

FeO(s) + CO(g) > Fe(s) + C0 2 (g) (4*tTW FeO f TOlfl®) 

ZnO(s) + C(s) > Zn(s) + CO(g) ZnO telfTO) 

^5% : 2FeClj(aq) + H 2 S(g) -» 2FeCl 2 (aq) + 2HCl(aq) + S(s) (4TTOT FeCI 3 %ffe) 

2FeCl ? (aq) + 2H 2 0 + S0 2 -» 2FeCl 2 (aq) + 2HCl(aq) + H 2 S0 4 (aq) FeCl 3 fasrlfa® TOflg ) 

: CuS0 4 (aq) + Zn(s) > Cu(s) + ZnS0 4 (aq) (<4Tn?T CuS0 4 R®?|f<5® TO<& ) 

toto j fioriutHa $w<yi31?i ^sm ®ii*nw c*r a wwfi* fttera cwi *fwi, ^ri 
^ tor tm4 5* w to ter m to to* i ^c*h5h sjtor tot *mv$, 

' a if?ic*<« oltsfa 1 

: 2Na(s) + Cl 2 (g) > 2NaCl(s) 

Cl + e »Cr(ftTOR) 

C^sTf^T ^RsTPJ (Cl) 5f^=T teh TOJ^T C<M<1t?5 'aiRW (CD TOC5 I 

Zn(s) + CuS0 4 (aq) > ZnS0 4 (aqj + Cu(s) ?T, Zn(s) + Cu 2+ (aq) -> Zn 2+ (aq) + Cu(s) 


Cu (tete) 


Cu 2+ + 2e ■ 

4ITO Cu 3+ W TO fwfe TO Cu TOl^ 

2FeCl 3 (aq) + H 2 S(g) > 2FeCl 2 (aqi + 2HCl(aq) + S(s) 

Fe u + e > Fe 2+ (fwflw) 

Fe 3+ $W<WR<P W TO f^Sffe TO Fe 2+ TOR *1%^ TO^ I 



^*1)$ *(W iIWm : c^pfa WBI 'srSTOFT telC<P 47HTT OTQUT 

^mr^rti cfliw « '=oFmn?R c^iwr to i <n toft cto 

1 TO i3R 3CK?, ®T « HlCH^ VI*1JOT fiJTOf TO' TO ^TT I 








i _ >~j Rter <w - : 

Rcs<r Sw-sS^U] irsroa c*^ i 

i. 2KI(aq) + Cl 2 (g) > 2KCl(aq) + I 2 (s); ZnO(s) + C(s) * Zn(s) + CO(g) 

O. 2FeCl 3 (aq) + SnC! 2 (aq) ► 2FeCl 2 (aq) + SnCl 4 (aq); 8. HgCl 2 (s) + Hg(/) > Hg 2 Cl 2 (s) 

d-. S0 2 (g) + 2H 2 S(g) > 3S(s) + 2H 2 0(g); *. H 2 0 2 (aq) + 2KI(aq) > 2KOH(aq) + I 2 (s) 


TOt-ftrott TOm wiwi tot m • TOt-ftrom 

toes i umiiiR^iw <3TOr tticrf ^uaiterw* writ RRmhISw ftrot ^tt i *n^r 
c%t ttercr cror mm e n'Miim toi *ifa*ifc'a ^?r i 
$>Wtwr : CTtfefim *n^ h 2 t rit pnfgyit ^ \ 

to 

2Na + H 2 » 2NaH 

2Na -> 2Na + + 2e; H 2 + 2e -» 2H~ 

2 Na + + 2 H~ — > 2NaH 

4 Rfenirc'® (7rffe?rm ' 3 ttw ^cssiwr ^ i tro?. tow <?rff®aiTO R^ri^t i 

1 w Na cttro wit tc^#r w to n 3 + tor <#ts w i to Na ^ 

wf i crot '5R^K'®t Na ^ ft i fttD^&iw aw to qft g ftg 

to*i (H~) $ ‘ p ri% c r®‘ tor i s.iSuaiww* ftrot ^iu>r i 

TOW WfltttGT ^fecj&lWM ftsW ftMM fSRTt TO I ft¥ *ftUb'tWrMH W « #1 

^ wsrt to* i 5i*rqg% *rero qyTO q ftTOfr frsa ftcrot firat to i 

tm TOf wt «rg*nf ^fagtrew wit ftfifraift wst ?rr ftsw ^t ft&r to ftfaRnftre 

*teigi«M aw to w to to $*rt i 

Li, K, Ca ^JgT^S' CTtt ^tk 5 ^ CTON3 IW’ 2JWIW I 

TOW W ^pTO CTOTT CTtOT ^%®f5T ctN^ Gifts' TOR TO ftfo^ ^3TTT m I f^¥ 

il^iw 'aittlw CTOT CTlOT W TO tft TOt TOJT W5I^ ^ TO 

^ifTOfTO ^n<rt 3f?tTr ^ to' wttwi ctW& R'StiR^ ^ i cwr of 2 ^rtroro wmt 

tttTt + 2 l ‘flt’TOf F R'SilR's TOI^ 1 


WserNM-faerMM : CTOTT CTOTt TOt-R«r»t Rfelim Wf TOBT WRRfWI^ 

%f#® ^?r i 4 RGhiiw ^naswm Rrot RfaRrr to i cw- yHMUw fern ^pto 

tl?lPlfll»l wuft* « 'SlffltarH ^^TO i 

<5 t^RTRT KCIO3 C’TO KCI ^tltt f^T fet I TO 
KCIO3 cti^ o 2 ta^f5 iTOt f^RH" i 

Wto *i1^cij5c^ 'fnw *i)t^ Rt?llRi'o PbO, no 2 'S o 2 

1 

*£kTOJ Pb(N0 3 ) 2 CTO N0 2 *3^ RTOT laRlT i 

to o 2 ^TO^TTOt fapm 1 


: 'Stb ^miant SO Rfeill ^ 1 ^“ so 3 'Q S -^W \ 

1200 °C 

3S0 2 . 2S0 3 + S 

+4 +6 0 


firoq 

— ^ 

2KC10, > 2KC1 + 30 2 

{ rot t 

faTOt 

2Pb(N0 3 ) 2 > 2PbO + 4N0 2 + 0 2 

f WRlt t 







«5b- 

4MC« 'src*(T SO 2 <3^ 150 °C 1 «T‘ p rsnan3r WC^f WgWW fwra*f RfQMJfa 

h 2 so 4 «s^^i 

150°C 

3 S 0 2 + 2H 2 0 ) 2H2SO4 + S 

+4 +6 0 



» vs.ft/3 * gjW 3 figrkH* (Oxidising agent and reducing agent) 13 

: 'Sfl<T e r-R'S?r3 e f 1^faRT3T C*PT? Offa, '5|l3R '2f5 e f 4C?I fa>5F 1wl%5 ^*BT 

(Tmti ^ f pg fe^ 3f#a «PET v©|£4 w W*f I ^SfTW ’FrTsf ^W<rSh | W1W 3M4IH fiRC't? 

1%gf Ret i Rvi ^?r i c*r *r*TTc^r $w45h srfi? ai^sT w c^f*f, 44 c#t ww*fff i <a 

^)l(. < nk | sr(.*i« s H|\!i|<i*'al ^%?T 5 T!W *1 Icvf St 144 ^J^Brs <i<£ F 2 > CI 2 > Br 2 

«rMC4H fcMW 0 2 , F 2 , Cl 2 , Br 2 , KMn0 4 , K 2 Cr 2 0 7 , FeClj, H 2 0 2 , HN0 3 , H 2 S0 4 , 0 3 , Mn0 2 , Pb0 2 , 

kcio 3 , SnCi 4 sr»% i 

$c*i4lji sFR (- 2 e) 

f IT l 2 

Zn + Cu 2 = Zn 2+ + Cu 
Cem) (Sttfar) (twt^r) 

^R^^r(+2e) 

ftt*r«r wtw : ( 4 ) 'smr^ KMno., <m c*k ar- 

(i) TTmsr : Mn0 4 “ (C4®f*T ^f) + 8H + + 5e -» Mn 2+ (4#=T) + 4H 2 0 

Mn0 4 _ ^(.^424(14 4M 'Sfff^W 4fT4t5i Res? RfSiri^sD $<,<!(,$, 1 

(ii) ^#3T ^TWTW : Mn0 4 ” + e — » Mn0 4 2 ~ 

(iii) falFW 4T «m ■snWT : Mn0 4 “ + 2H 2 0 + 3e -> Mn0 2 + 40H“ 

(*f) ^1*14 WfW K 2 Cr 2 07 44 CTO- 

K 2 Cr 2 o 7 mm w 4w i 

Cr 2 0 7 2 (WTT 4*f) + 14H + + 6e -> 2Cr 3+ 0*TfSf 4<) + 7H 2 0 
(«t) 41^(54 .flftw (HNOj) 44 W3i : 

MT? HN0 3 : N0 3 ~ + 2H + + e -> N0 2 + H 2 0 

■ 







W? HNO 3 : NO, + 4H + + 3e -» NO + 2H 2 Ox 

to? farat wfifor h 2 o ; ^°r, fw, ?ito Iwwfsw wcw. ?itow wtto wto prcw cwnifa to i <a 
wrac? wwwro nMrwcw h 2 o : cw wjt?w«ic<j <imi<i wwfww 1 

fwTOw ?m< : to?-! fwfrorw cwww c?H prw wr tow tcwwirr to to cm cwR ?piw wr 
TOwcw fwTOw ww 1 f?row TOptf wto tc?w£H wtwr 1 cw TOMw twwiH TO wwrw srn^r ww cwf?, cw 
^ w cwf? fwrowwff tw 1 ?TO *ifawnt apr 1 ^ mfy* cwTOr*^ cw Na, k, Rb, Cs 4icww 
^WIOT? tcafWgw tfH WTO 2RTO cwf?, TOT 4|WT ?WC?R f<TOW I fWTOOT ^TOW? %TO Na, K. 
Mg, Ca. Al, Fe. Zn. S0 2 . H 2 S, (COOH > 2 , Hg 2 Cl 2 , CO, SnCl 2 , H 2 , HI Sf^R fwTOW TOf I 

A 

fwC?W wcswHl Sri’S ! <p TO? ■ 

(W) WtTOT^t faTOW H 2 S 41? CTOT : s ' S + 2e 

(?) ^ifaw 4 ]fwOT CTOI : c : 0 4 : ~ -> 2C0 2 + 2e 

(?) CWTOT WMWCfa TO- ajftSfcr WTWTO fwf^WI TO : Fe 2+ -» Fe 3+ + e. 

(?) whto m^sm&s 4i? csptar— so w#w sro h 2 so 3 ftww TOTO TO i 

S0 2 + H ? 0 -a H 2 S0 3 ; SO:, 2 ' + H 2 0 --> S0 4 2- + 2H + + 2e 

TOW 'Q fwTOW TO? 4iwf WTC? CTO tW<WH SR? 3 TO WCW WTCW I Toft TO? 3 fWTO? ItoT 

4|Wt TO? ?t& TOW 1 

TOT WNcw, TWi> fwf S? TOT WTO- >3 fasr'TO ^5W %TOWt 'TOW? WCW I CWTO 

(i) PbS (WlTOW'f) + 4H 2 0 : (TOW) » PbS0 4 (W^H?) + 4H 2 0 

Ag 2 0 + H 2 0 2 (IWTOW) » 2Ag + H 2 0 + 0 2 

(ii) 2H 2 S + S0 2 (TOW) » 2H ; 0 + 3S 

2HN0 3 + S0 2 (fWTOW) > H 2 S0 4 + 2N0 2 


os 


TOT ?tTO : CWItWT CTO?W WjT© CWfTW ?TO?W TO? WtTO TO WR TO? TOm ?? TO <$ CTOtw TO 
fwrow Rww TOf WTO W I CTOT, HN0 3 , SOj, KMn0 4 , K 2 Cr 2 0 7 , H 3 P0 4 , H 2 S0 4 4|? CWlWlf^t fWTOW 

%ro to wto ?tto ?r 1 hno 3 4i fm, HfediiwH *m\ ^ to? ?^?rr + 5 1 45 + 5 to =nt?fiRWTO 

TO?TOl (TOT'S!? filfrW f?f3RTTOT ?ft®W 4)te, 4| TO?TO W?T TO ?? I TO? HN0 3 TO 

WT^W W7® ?R? ?T I 4t WTTO HN0 3 IWTOW l?wt.4 WIW WWT® - ?lt? W I 


CWTCW ?WC??)?2rW?feTT%r C?Mi^ ^TOX ?<SCH3I W?TO??^??TO^^rTO??!^TOW%TOTOWTO 

•rf 1 w^sriaj fwsn?w ??f? wtw w?cw ?iaw 1 wi?? c?iw^? wt?? ?^?tt c?cw ?rc? tws - 

«3EI? CTO TO W I CTO HC1 C?ft? Cl 41? TO? WT?? - I 4|?^ QPlftTO TO? ??,?? I 41 WtW? 
t*H? Cl 4|? ?TC?C? HC1 R'3?I4W R.C?C<!t WfW WWW ?ft? I fwiT WT-stW 1 T4PTC4 ?? I 

4iwtwTc? h 2 s fawtflw Rprc? 'o(Im? www ?tc? Iwst wt?w Rctc? *t? i 


: 


cwrfwf TOH? TOW TOef 91TCW, WTO CTOT 


TOTO CTO TOOT fwwtfww WWTO W? WW- 


WTWW 

TOTO CTO RettR'o 'SR^f 

0 2 

O 2 " 

F 2> Cl 2 , Br 2 , 1 2 

F~, CF, Br“ r 

h 2 o 2 

H 2 0 


CW? WTWBT? tWTOW TOf ?RW. WTTO CTOT 
fWSflWC?? C?CW fWWtWCWW Wl^TW W? $W~ 


ftwm 

Retina cTOwIRts ^AH\ 

h 2 

H + 

r 

h 

h 2 o 2 

o 2 







0^.0 


WRIW 

TOTO CTO Rwtfie> ^41(1 

h 2 so 4 (TO) 

so 2( H 2 S, s 

hno 3 (TO) 

no 2 , no, n 2 , nh 3 

so 3 2- 

s 2 o 3 2 -, s, h 2 s 

no 3 ~ 

no 2 , no, n 2 , nh 3 

Mn0 4 ” ('flPit'Sii) 

Mn 2+ 

Mn0 4 - (Wlf?T) 

Mn0 2 - 

Cr 2 0 7 2 " (^ftfor) 

Cr 3 * 

crt> 3 2 - Cwtfta) 

Cr(OH) 3 

cior 

cr 

B 1 O 3 

Br“ 


Ret m 

l _ _ ,„._ ■ _ tfN . m _y 

TOTTO^r CTO vmv 

s 2 ~ , 

s 

h 2 s 

s 

so 3 2 ^ 

so 4 2- 

no 2 _ 

no 3 _ 

nh 3 

n 2 

N 2 H4 

n 2 

Fe 2+ 

Fe 3+ 

Cr 2+ 

Cr 3 * 

Sn 2+ ■ 

Sn 4 - 

C 

CO, C0 2 

Zn 

Zn 2 * 

A1 

Al 3 * 

Sn 

Sn 2 * 

TO^, M 

M* 

^sTO *»Tf M 

M 2 * 


TO’ e T'*P < ft6 ■ 

T* 5 ( H 2 S TO*f CTO * \ S 0 3 ^ few *ftf CTO ® I H2SO4 ^ RstI-sH C 3 t CTO 

8 t $jlC*lHeM Cl 4?TO*f ^sRefBFf F^fiBTHFf^CT^CTO ■ 

» 'S.fc.B WTOt *^4«! (Oxidising Power) 13 

fMWSf (Oxidising power) : CTOTT fc'IMRWl ?T «k*M efTO TO?T 

«tror to 1 <?r OTfaroFT $w<wH to c#f, c*r c^taror *wb& ^us ntc?r ^ 

ftWM TO TO I F. Cl, Br, I, O, N, S ^tlft OTfaTOf? WTO W®T wtw I «jlc»ilwi 

ctTOwrt wto to®t ^ apc’Rr cto fro? tro totosto wro <ro 1 f 2 to*! to©t 

Wftw FT, <sfi> Wlt^W TOT ^iRlCWC*! ‘ 9 i 1 ? ,e r$' TOT i 

2H 2 0 + 2F 2 > 4HF + 0 2 

dRt%=T cr, Br - « r toto wtRw to tokto ci 2 , Br 2 « i 2 §^to t 

2KC1 + F 2 — » 2KF + Cl 2 ; 2KI_+ F 2 > 2KF + 1 2 

to wn , nrnrofw ^iiff^it ajimiwh totoRw TOxtftf^ wraro wfc to t 

WTTO <#lfTO3 (Cl) ^W<Bh TOf^l TO CjHfit-M (F) $TORI wftw WT Cjplfacn (Cl) W WTOT 
(y i fim cro 1 cron oito’ra to®! $w4B»i TOfenr £r*?r to 

t $ t <ua to ctflwd Rui f sh w, 3 m<wH wPifw « ^csjTO t^r to i Ito < 3TO 

bWM TOTO (TOfKFTT '%? TT OT, C$tim WTO TOW few fro CTO (TO iWM tW&T TO I 
F 2 « Cl 2 43T CTOf ^X 2 (g) -» X~{H 2 0) n 3 WWflftW ’tfwiWTO TOI TOtW^fa *tfww i? fRTO To ’TOT 


WWTO^ : 


c$K 

^ Resists V ®I V T kJ mol 1 

TOfe kJ mol ■’ 

^CSTO^kJmor 1 

Ojf& *ll^p kJ mol 1 

F 2 

79.5 

-333 

-515 

- 768.5 

C1 2 

121.5 

-348 

-381 

- 607.5 




nt. fan m)-8$ ki 


55155 




515 C5£5 C55T 515, Cl-45 fe53rf 'STPrf^ F C ? W CTpr '5J 6 T'Q F 45 W fel'SH ■*tfe '3K.-W 4*5 45*, 

^cg*K arc54> ctPt wsff ?aw csifl? *ifer 5 f 55 tH f 45 wfn Wsfp 5 R 55 i 

ci 2 45 <sn?F f 2 ^1% fel5o 55 t 4 wtff ci 2 cror f 2 45 w wsr c^r i 

*|ttlC^f «t|iw» 'S Retina %JiCT 5HRH (Behaviour of a Substance both as an oxidant and 
Reductant) : CW C5ft55 *f55Tg(5 45^55 « 55,55 5TC^, C5 55 C5f5 5t C5ft55 C5t5 5fl55* « 
fer few ^ffRFf <K5 I C555, so 2 , NO, h 2 o 2 , hno 2 , H 2 SO, ^51# I 

(1) S0 2 45 C*m : S-*t55T l 35 «Ft5*f 5t5T T + 6, + 4, 0 « - 2 I S0 2 C%5 S-555t , 25 ^155 5S?IJT + 4 ^3515 
<5fl5 e f-R'Stld < T RRj.?||< 1 555 S0 2 C5ft55 S 555T<3[ 4^C55 5T5JOT ®tT5 c f nlW5| l ^t5 55f£5 WtW feiw 

^155*1 ^<IW I 5ft 5 5f5 S0 2 1 Sft5 c f-f55ft5 e f Rfo5t5 555 S 5551^ feR^5 \5Tt5 5*C5 Wt55 5TC55 ^f% 5^15 
(+4 C5W* +6) 5>55 R®il54> Rww '5IM5 55£5 I 
Wf5^Rj5W S0 2 : 

S-535T35 wa«r 5K55 




r~ 

| 

(0 

2FeCl 3 

+3 

t 

+ 2H 2 0 + SO^ 

+4 

Fe-555f35 ’afl^'T 5tR<i^l5 

— ► 2FeCI 2 + 2HC1 + H 2 S0 4 
+2 +6 

t 






(3-5551*15 5R55JF5 



J 

ftwra*t 

1 

(») 

Cl 2 + 
0 

2H,0 + S0 2 2HCI + H 2 S0 4 

+4 -I +6 

f W1 f 

* 


s-5?5r3? 51R5 

Mn- <, ra5T^p WR5 5lR5^t5 


1 

fiemw 

1 

(iii) 2KMn0 4 + 2H 2 0 + 5S0 2 - 

+7 44 

t 

— ► K 2 S0 4 + 2MnS0 4 + 2H 2 S0 4 
+2 +6 
WRf*t | 

few so 2 : 

S-53V fp Wm 51R5 

S-55STP35 5t!?ra^m 



. r 

fa«rl4*l | 

(i) 

4FeCI 2 

+2 

t 

+ 4HC1 + S0 2 — 

+4 

Fe-^^Wf^ 'Srt^T 

— 4FeCl 3 + 2H 2 0 + S 

+3 0 

1 


wt 


15^5 


(ii) 2H 2 S + 


~2 


S-55STJ5 stt^'-r 51R5405 J 

— 2S + 2H 2 0 + S 

o o 


so 2 

-f4 


t s-^5t^ vtwa | 

wi 






4W : 


( 2 ) no 44 car : n wm + 5 c*rw - 3 « ^m-fwr^r fifaraH w no ctIct 

n ♦RP 1 T 5 ^c«i<wi^ strict + 2 ^rm tobt cto* tot ^**ur^m 4 #ct ^rm ^tjnr ctct 
4ftt wfew tow 'srm^r to 1 to t# no f^ferH 444 n 9 mv^ ^w^fin «n*f to iw 

*tlc*i5i ^f% wlii (+ 2 CTC^s + 3, + 4, +5) TOFT fa'sH’SK* f^C > lC < i '5flt><i*‘f <p<ic<i I 

WR^tTONO: 


N-’prsn'jsr wiwu.ah 
J~ form ~J 


2Cu + 2NO - 
. 0 +2 

{ ^m°r 


Cu-‘ B ra^i? wm vtw^m 


2CUO + N, 
+2 0 

_J 


R«tln < ? Rctw NO : 


i *" 1 


3I 2 + 4H z O + 2NO 

? +2 

{ 


61U + 2HN0 3 
-1 +5 


i-'m'jpr hipwjew 



n fifaTTOT^r^n'Q - *08 : 

i. h 2 s + 2hno 2 -> s + 2h 2 o + 2NO; 4 Wbm HNOz *mt 4T i4«tl«+ %TO 

^f&'S'T <jMjt 4 ^ i 

*. h 2 o 2 + hno 2 -> h 2 o + hno 3 ; 4 wm-f^sim hno 2 mft 4T ftsnw %ro ^rrm 

<PC3CT 4imtt I 

O. 2FeS0 4 + H 2 S0 4 + H 2 0 2 -> Fe 2 (S0 4 ) 3 + 2H 2 0; 4 WM-fam Wm\H H 2 0 2 WS* 41 frsfffi* 
f^CTW <pwt* <uKJT t 

8 . Cl 2 + H 2 0 2 -» 2HC1 + Cl 2 ; 4 WT-R«rWM ffildWUl H 2 0 2 Wft 4T %flW f*CTCT TOE* 
<»)Kfl'4 5 4 1 

<t. 2KMn0 4 + 3H 2 S0 4 + 5H 2 0 2 -> K 2 S0 4 + 2MnS0 4 + 8H 2 0 + 50 2 4 TO'T-f^mR fif&m H 2 0 2 

<p«x.*4INtT 4R l 

fc. 4P + 10 HN0 3 + H 2 0 -> 4H 3 P0 4 + 5NO + 5N0 2 4 mfeW RQhiHI P 44 4TNJT4R I 
*1 . 2Na 2 S 2 0 3 + 1 2 -» 2NaI + Na 2 S 4 6 6 4) 'Sfl4 c T-R'srM f4faRTl4 I 2 ^Pi«p| 4TRJT 4RT I 


» 'S.h.g § teH ?R?1]T (Oxidation Number) 

$M«8r! 344 4t rto wp fifes wi wr-firo* fifam 4ta ctT4 4rr c%44 tot 

^rt^wr tor few 'awtui » r i (ft ’fwj $c®wtirT 4T4TO ®?rf44 44 o# c%44 tot <w!t>RH 

%TO 44* CT ftmt ^W4lfiH sm TO 1 Wife® ^4 (?# CTtCT4 TOT TOTRH fiiMM «I4KH TO I CTtt^ 
TOT ♦llBlSH ^Tt Wlfos 41% ^OHRR ^TT fwfe ^5R^r | (ftttfft ^<1 (.iJlW4 41 

« '0|jHI^Pl’<I> 'SI 4^ *E®TT CTt«T©E®rra' Wfttf 'SR^Tf | 

C4TOT ftmt w 'Wffl *r ^rc^T ^mft wm ^ pr ^ 

’luaii^ ®fT4 c t '3(<l^l <1=1 1 *?r I 

: OTtfelPr '4 C $ C^m Na •RWT % 44# $,m 4H TO' Na + 4BfBTaH 44t Cl 

4<# 'TO Cl TO4 s-^TO 'STRICT NaCl CTK TO I *[®4R NaCl CTtCT Na + TO^T TOTt 

Na '4CTT54 Btlffl'o 'SR^T 44s Cl” 'SfRR ^TT Cl 'SR*t I 

CTtCT4 TO«T "^“RTT f4®fel3r CWUS f^>g '3(^4 4 “f <P4| *?T I CT*R 

i. CTti®R 014*111 ’WJ4 TO 6 ! ^m\ CW Na, K, Fe, H 2 , 0 2 , N 2 , P 4 , S g ^5Jlf*CT 4441^4 WTI 4°s4jT 0 I 
4TOT# C4tCT4 (TO 'ST'JC® ft CTlTO 'S^S, C4f»f CTflS? WR't 4^ 441 ft CTtCT4 'sfee, 

441^^61 «H (7# W5R I CWTI1C1 (4tCTll = + 1 44° Cl = - 1 fw GIF CTtCT Cl = + 1 44 F = — 1 I 






*• ct im cw w ^eri^ «rmm weft ^or rehISr <sfNtm rrir ^ i cw Naci cto 

CTtfelTsr « RR!3RR Na + « Cl' 1 3[BIR %.*it<l RTW> I NaCl 'ST'jCff Bflipf RXRJT 

mfaw + ] « - 1 ^ | 

s. RurI^ ^Ihm ^rf^» rr mR r^uet rrH m=# 5 r rrh rri cw 

[Fe(CN) 6 ] 3 “ ’STEfCR RR RRRTJR W R??|JEf RRf$ - 3 l Cr 2 0 7 2- RRtW ^Rf^S - RR R^RpjR 

^TW TMJETRRft - 2 I 


a. TRW 1# rinw ^sRf^a CRttRT RRRFJ, 


^RRR 4 R* Rf tH^tfw RRRtRR RftR W 


R^tr tow cm Rfr to, cr TR’UtOT^ RTOt^ RRsn^fiiR wirr rrrjir >nsr tow *nn ^r , 
fc- <eptcrt wim ^$cw ^r%s *ERttTOEr <ri$ mr r^rjtr %pstTfR%R RRlt (0) ^?n mR ri rr 

CW CaCl 2 R^CS Ca « Cl 4R mR RtRJT RRT3FCR + 2 « - 1 I CaCl 2 RTfsT 
tiwi RRRi’-jTOhi csrfe wiRR = + 2 + 2 x (- 1 ) = + 2-2 = 0 1 

% *!TeR ^S}fe> CRftR '^Ruftltwra fB*f ’RRJT RRRRR - 1 ^R| cw LiH, CaH 2 , A1H 3 aff% wlm 

tjwt h 4R wirr r^rtt - ] 1 foj Rm 3&si^s ^ Rtf% rr ^sics?!Ri^5 crIcr ^qgjcBre^ mR 

*WJt + 1 RRTRR I CW NH 3 ,CH 4 , H 2 0 <2|ff% CRlmTOT H 4R WW RXRJT + 1 | 

^jfaaR : (i) nfa'aisit'^B (Rim TOT wm R?RJl - 1 I cw H 2 O 2 , Na 2 0 2> Ba0 2 

crErr sort Rj%c^m ^sfiRR r^rr _ 1 1 

(ii) ^[RIR «rai&'& CTtRTOtCS- RsRJt -| rRi cw KO 2 , Rb0 2 1 4 TO qflftflb 

(o - or'simwRfw 1 

(iii) F 2 0 CTtC*t ^f%TOR RflRR R?RJT + 2 l F 2 0 CRfcR F «W mR RtRJl _ 1 | 
fe. RR (^l^ixilwva cRfcR dPt%ffsr RftRR RSRJt RR rsrj- - 1 RR I HF, 

NaF, KF, F 2 0 ^©JtfR CRltR F 4R WETR RRRjf - 1 I 

10. CRR 1%§J (RH ’RtC^ Wi? WER 1 <R (R>JWT 

(Rim RWT (RlReim f?W R^styf R?rsr % stTHR - 1 cw W 

R? 5 |jf + 1 1 (RSR Li, Na, K, Rb, Cs 4<T W 
Rl ! «lTt + 1 l *fP5? CTO WEFT R^HT + 2^1 CW Be, Mg, 

Ca, Sr, Ba <3^ WBE R?.^ + 2 I 

11. WS1FTT (Rim RIRtW *m TOUT RRET RRffe ^ c^m G#l 

i^. (RlR^TO 9 raRfJ®^m R»RjR (RtstRR 

tot ^ fiw m«f Rm 1 fesf'oiw, (RTOT c^ wymxi 'srtRtR^ 

TOfT (RlR^RWR (gfRR RSRJT I 

i^5. ,p ncf WERS^RR mR R?RJT ®lm (RkR RRRT iRf^fe 1 




^tRH 

SfEFtRm 

N 0 3 - 

-1 

-1 

NOf 

- 1 

- 1 

OH" 

-1 

-1 

ocr 

-1 

- 1 

NO + 

+ 1 

+ 1 

CN* 

- 1 

- 1 

NH 4 + 

+ 1 

+ 1 

so 4 2 ~ 

-2 

-2 

po 4 3_ 

-2 

-3 

P 0 3 3 - 

-2 

-3 

so 3 2 - 

-2 

-2 

hso 4 ^ 

- 1 

-1 

hco 3 ~ 

-1 

- 1 

clo 3 ' 

-1 

-1 


TORNW : 

i, Mn0 2 , C0 2 , N0 2 , S0 2 t^lrfR C^EJIRt RFT TO^ (RIPH 

,! TRf^R (O" - 0‘) RT «fER?T 4 C^T*f R?f I ^ RFfO^flR C**04 ‘O’ ^RR R?,RTT 

-2 I 4 CTtRQCRT R°^lt (Rim I RlRemr RFtfR^ R^R o = Mn = o, 

0 = C = 0, O = N — > 0, 0 = S = 0 

^,. t¥lt*(l (.ailOTil BfRR RsRTt 9 EfR RRRc'S (.i(lc"M ■SK 9 R R^RIt RWtR^; RC^f ~^5 RtW RT I 



5PTt?R : 




•W 


FKhU : , sn?T^ K 2 Cr 2 0 7 ^ Cr *R*6t x I 

'siisRrt wif^, ^ <Rri^ wra^^tira' cti*iw«i ^Ri'spr i 
.'. K 2 Cr 2 0 7 

+ 1 x2 + (xx2) + (-2)x7 = 0, + 2 + 2x-14 = 0, 2x-12 = 0, .-. 2x = + 12, .\x='+6 

.-. K 2 Cr 2 0 7 tfl* "sn?JI Cr <4iT W( 6 

&HIWM' i : Na 2 lFe(CN)sNO] Fe 4? Wf t=tf*T 1. 1 

iTOtqR : Na 2 [Fe(CN) 5 NO] CTfm NO, NO + I 

Na 2 [Fe(CN) 5 NO] 

2+X-5+1 =0 
x = + 2 

* J 

* : [Fe(NO)(Hz Ok JSQi C*lPt Fe ‘Hf ’Sfm I - 

TpinK : [Fe(N0)(H 2 0) 5 ]S0 4 C^t NO, NO + 'OMfRl «ltW 1 
[Fe(N0)(H 2 0) 5 ]S0 4 
x+l+0x5-2=0 
x = + 1 

[Fe(NO)(H 2 O) 5 ]S0 4 Fe 4<r 5TS3JT + 1 I 


fcll*4M « : «tM*Wl»lMfo'5f4* <*rf*T5 (H 2 SO s ) S I 

o 

II 

TrcrxK : H 2 SOs : H-O-S-O-O-H 

II 

o 

- o - o - <m»i ^ o *i?rsjT5 'sn^'t ^r^rrr - 1 4^, win'f ^fv^rrr = - 1 x 2 = - 2 

o *ra*nt*r cs#^m = - 2 x 3 = - 6 
h Tjffcs (M wjt = + 1 x 2 = + 2 
h 2 so 5 s ’Rrar°pr wm ^*frr = x 

.-. + 2 + x + (-2) + (-6) = 0 
^T, x - 6 = 0 
,-.x = + 6 

h 2 so 5 ^*JC® s <*RT wm^*UT + 6 I 


« : Na 2 S 2 0 3 ^p® S *Tf® W I 

S 

t 

: Na 2 s 2 0 3 C%*fa : Na — O — S— O — Na 

II 

O 

tot Na 2 s 2 o 3 ^ c^#?r s v mi^ srfs wm toot x 1 ®rmt ®n^r, 

w *Rpnifl> $5®r#r c®n^ sm ^nr ®bt « ^nr - 2^1 ^®<rK s -> s $m«sSh 

s wi - 2 r# Na < ’Tpn^r ^trr = + 1 x 2 = + 2 

fa# o wm ^fJT =-2x3=-6 

+ 1 x 2 + x + (-2) + (- 6) = 0 
■4T, + 2 + X- 2-6-0 .*. x = + 6 

Na 2 S 2 0 3 ^p® 2fi> S ^^fT^pT TOff ^T^IlT - 2 '$^s '5T 9 li#?f W ^OT + 6 I 



' 9 ff%sft c t 5 fa 


4 



: <s*r % cwhr to to<t * iTOR *rcw l tfor <p) ^jr i cro, aero <c 6 h 12 o 6 ) i 

'=JC 5 W (C 12 H 22 O n ), fiNHJW (H - CHO), ©!$GmtftC«FT (CH 2 Cl 2 ), (C 6 H 6 ), ^TOtfW 4 ft® 


(CH 3 - COOH) CTTm * 1 «tcw C «W ^TP^T(O) ^ I 

pjfcTR ’SfWT C^ffT C%PRT dRStfW *fW£a *TOR dR* '*ltn«l WFR ^R.’tTf ftft^ TO l 4WWI 

v t??n ,i j9wnr ^rpt ’sn^r^r ^ ftft wlc'tir "tot ^ *hPii‘j4 ^ur w wt ^ i 

(CH 3 -CH = CH 2 ) C •TOTl^T ft# i 

12 3 

cant^pf TO W : CH 3 - CH = ch 2 

12 _ 12 12 

c - c twt^ c-*irot ^rt \ ^c-cw?wc’ 8 c 


dRf WRPf ^R^BT H*HHT '*1CW *RT ^ •ff i 

2 3 _ _ 23 23 

C = C w*il<stl R<ww ^OTdiirl C 5 rP& C TOT ^ i ^>«l° C - C ^cw-s 'EPB C’SC 

dwinwdiw tor tot »rar tort t 

1 2 3 _ 

dUR 3£)$(&1C«H *RTO TOUT ^ C, C 'QC *BPIT*J3 WW TOUT W3W - 3, -1 « -2^Tt 

t$ 5 $ik (gnfiRTO* c, c 'Q c TORfoBfiR ^ wr^t toot = ~ 3 + ^ + ^ =- 2 


TOdR canf^PT TO a# fi> C- 9 RWt*pr «fl? WRPt w - 2 I 4 <F$ 5 |E 3 RwuJH (CH 3 - CH 2 - CH 2 - CH 3 ) TO ^ 5 C 


8 

♦Rrsrpj^r *r? ism toot - 2.5 ^r drat^®^ (Oft - ch 3 ) TO* c •prefer <r? tot toot 1 


H 2 S 2 0 8 2fi> ^f%5FT TOR ’TRfa TO’ (- O - O - ) W 0 o 

TOT f55 «nw I TO? ®l?*t TOOT - 1 x 2 = - 2 I ?tft 6fi> 'afawi TOR? h-O-S-O-O-S-O-H 
®R*TTOOT-2x6 = -12; * ^ ^ 

.*. H 2 S 2 0 8 : + 1x2 + xx 2 + (-2-12) = 0, .-. 2x - 12 = 0, .*. x = + 6 I 

cro 5 ^ro c^ars 4 fl> ^ftiro *r?r f^ww *m 1 ?# m tor 'orsRv# ?rc*r to? 1 


.-. Cr 0 5 :x + (-l)x 4 +(- 2 )xl= 0 , .-. x - 4 - 2 = 0 , .*. x = + 6 I 

rttwf oRm? wrpt tout r?t ^ *ncr i cw c 6 h 12 o 6 , ch 2 ci 2 , h - cho cto? ^<jc« 

*\ m^ ■STPT ^fu t wr ^Rt?r ^ ^ t 

j=wwi# dtm c*re* ^stBpr ^R'sm^ ctot i 

5 R* 0 T WTSR ^RT ^ 5 T l CTO 0 2 O 4 R Wf = 0 , N 2 N ^ ^RPf = 0 I 

f aw +i wm^p^r^r^r i f , «n^R ft c^r& i 4 

^c«najM-a ■«‘ ! tw RSitf^iiCT-s) 4*r 'sr^t^ffwow c#f sfppR f 9 t%5ipr 

<p<lw> ‘ 9 tTCT «TT I F-d)^ Cfwi F ^ 5 FfT C^TWf ^fW ' 3 R^T W *R I 


H Rcer : 

c%n <?r dr NSir Rn (?rar to; wf ^r«ijt R*f?r ^ i h 3 po 4 , kcio 4 , Na^+o*, Fe 2 o 3 , 

H - CHO, Fe 30 4 , CrO s , Fe(CO) s , Ca(00)Cl, H 4 P 20 7 , IQIFefCN)*], CH 2 C1 2 , C^H^Ofo OF 2 , HjOj, CaH,, 
[Fe(H 2 0) 5 N0]S0 4 i 

NaH 2 P0 2 , Na 2 S 2 0 3 , CiO s , H 2 S 2 O g , P 4 , H 3 P0 2> Ca(N0 3 ) 2 , C^, NaN 3 , C10 2 

dRfRTCHj-CO-Q^ « CH 3 - COOCH - CH 3 C^CJf ^ s t^T ^RSfT^pf I 


EB 


TTPT^rWW i Cl, Br, 1 Wf + 7 dPR dRt ^ 3 T - 1 I S ^ 

WRPf *MlT + 6 dPR WPPf ^R^fJt - 2, Mn <4R *ic4lbt> WPPt + 7 ^ ^R'BT O I 


di|^M tfl^R N, P, C, O, Na, Mg 4 CTP’PRC^’ ^IC^It* WRPT ’R’flT ^pPf ’RdTT ^ I 







^PfftraPIT f^Rft (Disproportionation reaction) : w>lw! W1? 5 f-R'Srl^ c f f?f2Rn? ^ ?f? 41?^ 5fnT?f 

RRrii ?t*r i cto, %5^r « ^ c?m? g?m ?t*ff onf^T 
(Cl 2 ) njpr Fffi?f ^?t*T NaC! « NaOCl ^? I Cfv WKTO ?sfS^ OTN5T 3 T5WM ??t«T PH 3 « 
NaH 2 PO ; fcvlfl I 

20 °C 

2NaOH^ + Cl 2 — 


-> NaCI + NaOCl + H 2 0. 4?^ + 3NaOH + 3H.O 
-1 +1 


PH, + 3NaH,P O, 

-3 +1 


CTfSI-s) ??g?t e f 70°C Cl 2 *tJPr ?H?T <^0=1 NaCI « NaCICh ^*fsf 5? i 

70 °C 

6NaOH (??) + 3C1 2 > 5NaCl + NaClOj + 3H.0 

0 -I +5 

ci 2 4i? 'sn? c r ?m\ ^ht c?t<p j^pt c^rc? - 1 4]?^ c^tt? + 5 osr i fa^ ) . 

4H 3 P0 3 3H 3 P0 4 + PH 3 

+3 +5 -3 

fe?rt = H 3 POi -> h 3 po 4 ; p 41? ^n?*T ?x?jr? Mt??^ + 3 csn^> + 5 wtfpe, 2 4i??> 1 
fa^u'T ferr : H3PO3 -> ph 3 : p 4i? 'sn^- 7 r?. , <ri? *ffl?^? + 3 c?w - 3 6 41?^ 1 

[Hi 


3K 2 Mn0 4 + 2H-.0 
+6 


U 2KMn0 4 + Mn0 2 + 4KOH 

+7 +2 


4Pcw + 3NaOH(aq) + 3H^O 
0 

4P C ^ + 3KOH(aq) + 3H^O“ 
0 


-4 PFh + 3NaH 2 P0 2 


-> PH, + 3KHpPO, 
-3 +1 


(Comproportionation reaction) : 4|fT> ^ptrsiTOT l^fSRK? f<R> t? 9 ^^ RQrtT l ^ 

1^3RR?P? ?WT 41?? 4Rsfr TfftrRH C?t*T «STIU^ ?f? ^fl^FT fw WfS'f-t^Sfl?? ftfTRTf? C*ft? 41?? 4|?5 |t> 

3? ?f? ?wi \3t C?t*# 41^4|^??I?#?l?t?f^l$fT?et?K4M^, ^T^?l?i^f^f^?)? ! r I 
: HCI 4|?t 9 ff^« KBrO, « KBr ??^R^? ?TC? f?fo?T ?5£? Br 2 §^^E? I 

Br 4|? 5 SF!? e f ??*ITT ^f*? ?T 

f } 

KBrO, + 5 KBr + 6HC1 = 6KC1 + 3H 2 0 + 3Br 3 
+ 5-1 0 

t * 


?Wt? f??? ^t®lj 4)C?>C4| 41?^ *tk.vf Br 4|? iSft?? ?TC?? .JJ? « | KBrOj C?K Br 4}? ®f|?? + 

5 4|?^ KBr C’irftM' Br 41? ^?T?«f ?^?tT - 1 | Br 2 41? ?W Br 41? Sff?? ???Tt *(?T i ?T f??f + 5 « - I 

41? ?*fj?«t 'SJ??T I 



Rw «M - 'O.i'b : 

1?p8f? ^ ?TN? ?T« : 

(i) S0 2 + 2H 2 S - — -> 2H 2 0 + 3S 

(ii) Pb(s) + Pb0 2 + 2H 2 S0 4 > 2PbS0 4 + 2H 2 0 

(iii) KJ0 3 + 5K1 + 3H 2 SQ 4 > 3K 2 S0 4 + 3H 2 0 + 3I 2 



R«l ^S??^ _ O.iB : 

i. (i) 2FeCl 3 (aq) + H 2 S -+ 2FeCl 2 (aq) + 2HCl(aq) + S; (ii) 2H 2 S + S0 2 -> 2H z O + 3S 
40°C 

(iii) Ca(OH) 2 ( aq) + Q 2 > Ca(OCl)Cl + H 2 0; (iv) 3HN0 2 (aq) -~> HNOj(aq) + 2NO(g) + H 2 0 

41? ?w (3 s !? ftOwJlfU f^faRlt 4|?^ CTO? 







FC1 <3 FC1, GSIFtt CRM *t^T F *tOT RiR RR CRR? 
>0. wRf*t , ai < i^ t^R ^jiwltsft'Hi? 

8, F 'arf^rf^ps ^' s ’i*J <Pfi(.\s ‘‘HW RT C<W? 

<?. ca(oci)ci crIcr ci ‘ B RPrrja‘ wr*t rtW rr crr? 


» vp.b.^1 



(i) RQhr* « ^*ttw?r l^r ^raw 4i?R rri^tcr #<r f^ (-») Rfror ^ffwf owt ^ i 

(ii) CRRR C%pR WRR RS.RTR ’rfRR'SR R&C? '©ItRR Cmi tRlt«1<l «f®fc3R ^fiR iRtfr CTft?R 
?1^IJT C*RR SR l 


(iii) Sfm-fwBK *|ii'l<R(.M ft'SfRR* , ’RtC s fa CTtlFR WR 6 ! ^S^IJR OTTi> <^K 'StlW '‘Wcfe CTfftFR WR*! 
?MlR C*rt? ^ ^TR w W I 4Cm ^SrR 1 ! ^*IJR CTfl? ^H-<|fo(.<f> ^ToT RRR ®RI ^SfR^ « 
ftwRERR ^sf«J 3R*&R ^*TP® f^?t 3RC® ^T i 

(iv) ^RROR <ff WR '5RT C^2S%*nR CW *R1< ^R'T-I^SfRr'f ^R R «ItWS 

^RT «®f <P<1(.® "5R l 

(v) CR3lfR*nR 1 ®fR e t-fR5fR e f f?faR!Tfi> (Sft'SllI R*fR, RtfR RRR, 2f*R 'STWJW R Rf^T 
Tf^fu\s | <lfCiRE^> >i5l<p^n fc | ‘ilTR R^PR J llC 9 l(.‘*P 5 T5?taRE c R J lR'®f ^RT I 


'Swmn : (i) P + NaOH + H 2 0 -> PH 3 + NaH 2 P0 2 4 : 

P + NaOH + H 2 0 -> PH 3 + NaH 2 P0 2 
0 -3 +1 

'SfR'f f3RT : P -» NaH 2 P0 2 4cm P ’RR^R RR®f 

0 +1 

RtRR 1 4 RRs I 

f RSHRT taRft : P -> PH 3 « P ’RR^R RR'f 
0 -3 

TOHtoSPT 3 <ffW I 

Wf R^RR^Rr ^1%R RRsR '5RT RR*! '3 f^RWR 
cm P ’RifT^ *K?BRr 1 : 3 

.-. 3P + P + NaOH + H 2 0 -> PH 3 + NaH 2 P0 2 
ferfw *RR5 R?RR IRfR R1R RfSR RffaRlfl* 4P + 3NaOH + 3H 2 0 ^ PH 3 + 3NaH 2 P0 2 

(ii) KMn0 4 + FeS0 4 + H 2 S0 4 -»■ H 2 S0 4 + MnS0 4 + Fe 2 (S0 4 ) 3 + ^ R^RCR CTO- 

WR'tfafRT : FeS0 4 Fe(S0 4 ) 3 Fe 4R ^SfRR RvRJT 1 W I 
+2 +3 

R'BrRM Qhill : KMn0 4 -» MnS0 4 <flRM Mn ^R ^'’tTR^Pl 5 \ 

+1 +2 ^ 

'SfR c T R^^fTR RRR W C%U$ WR^ « R>StI<I<p 1:5 4 ^[‘‘’ftC® fRfajRT RRtR I 

KMn0 4 ;FeS0 4 = 1:5 I 

fW SIC^M ^RR Fe 2 (S0 4 ) 3 2l^ ^CR Fe RRRT'l <®Rh I RX’OT 

RRCo ^CR I KMn0 4 ; FeSO, = 2:10 
.-. 2KMn0 4 + 1 0FeSO 4 + H 2 S0 4 ~> K 2 S0 4 + 2MnS0 4 + 5Fe 2 (S0 4 ) 3 + + H 2 0 



'S'SR TfPQ O.iV : 

S|^ URS^ S RRsrRR ^fFR RtPR 

3[R 'Q CRR? 

®T«T 

(i) 4S + 6Na0H m — 2NajS + ^2^03 + 3H 2 0 

0 -2+2 

(ii) 6S + K 2 C0 3 — > 2K ->S-> + K ?S-> 0 3 + 3C0 2 

0 -1 +2 
'SM 

(iii) S + 2H2S0 4 — U 3S0 2 + 2H 2 0 

0 +6 +4 

\©PR 

(iv) S + Na?5Q^ J Na 2 S 2 O i 

o +4 +2 




'S^hr 


^PTRR : footers 


l£c«r i if& so 4 2- '=rrc^ fw i si^ so 4 2- i i «Tt ^rsife^ ^irat 

7f& SO4 2 " ^T 7 H 2 S0 4 cm ^ 1 w*tw H fl O 43 ^XTT f^TfW^ 

8 h 2 o ^ff »i5ft4>4«rii> ^rrsuT^iw 1 

2KMn0 4 + !0FeSO 4 + 8H 2 S0 4 -> K 2 S0 4 + 2MnS0 4 + 5Fe 2 (S0 4 ) 3 + 8H 2 0 


rf _>j RCSf 44 - : 

>ii^iwj Rgr ‘Tprraf^ >t3t<p<i c Psc®iic. < p wsT fa*m ^ 


(i) FeS 2 + 0 2 — > Fe 2 Oj + S0 2 ; 

(iii) S + HN0 3 -» H 2 S0 4 + N0 2 + H 2 0; 

(v) Zn + NaOH + NaN0 3 -» Na 2 Zn0 2 + H 2 0 + 2NH 3 ; 
(vii) CuO + NH 3 — » Cu + N 2 + H 2 0; 

(ix) Fer 3 0 4 + CO -» FeO + C0 2 


(ii) P + CuS0 4 + H 2 0 -» Cu + H 3 P0 4 + H 2 S0 4 ; 

(iv) S0 2 + H 2 S — > S + H 2 0; 

(vi) NaOH + Cl 2 -> NaCl + NaClOj + H 2 0; 

(viii) P + NaOH + H 2 0 -> PH 3 + NaH 2 P0 2 ; 

(x) K 2 Cr 2 Q 7 + KI + H 2 S0 4 -> K 2 S0 4 + Cr 2 (S0 4 ) 3 + H 2 0 + 1 2 ; 






8 . 


- i. Priom c^trt c^lc^a c*r wsf ^r, <?r »<Ht 

CTFtc«rar c*ilt*w wR*f i 4? srr^s's *ncr 1 ^srafw =rra ^nw 1 CTtoR 

C^3T ^«Ktl)C*44 4 Wl#?T CStoRT iBFRFf ^tJRT C4tRT (Fit I 

CTt^ C*ll«?j'*l *W*I 4C? if CTft«ra , 3f 9 Rf «k e m ^8TB ■»P»i'sk ^0T 1 

5fpura e t®i^ CTtwif ’ s r?T5n^t ^ :f Tv s n^ y h *Rroi*is ^ ^ c^fwr ctM c«tw w Rv’fR 5 h- 

45?T I (Tit if (.Mlw< Wl'Sti'it I ciilt^ Ml«l)'®lu <JW*(h I 

CVTP?Rf \gfRfef 3R*|Jl? TTR *Hi^, WSR, RS4 I £W CaO, Na 2 0 2 , 0 2 ^ K0 2 

CTtWsf ' S 1 W ^tf^T'SfFRT Wt?K ^llaw.»i - 2 , - 1, 0 4 TO, - V 2 I 

ft* CTlm OTTSfm^ *m I CW- CaO CTlFl Ca <m O Sewn CTWT®lt 2 i 

^ <stfrr<r ^Uf ww?r ^?r i cw- ci 2 ci ^?r wfiW o i CTt^rsT 

i cwto 2 , 3f^ps' o ^ wNj'sI 2 1 

<4^t cwi c^tw? sfWT ^rrn ^*n cw ch 4 , cci 4t chci 3 , c 2 h 2 , c 2 h 4 , ch 2 ci 

CT^^’^'^T#mWl?K^^^MT3RTr-4, + 4, + 2,- l,-2,0 ! 1%ff CWI I 




(Oxidation-Reduction Half-Reaction) 


TJ^ iSfB'f-f^SiW f*lf3R13 C^2T >T^t^?rc c t ^ *41^ 1 R'Srkcp 3 ^f‘ s> raf& | f^etN<P 

tW-fdH TfM ^ tW-'WaH allfet I f 4 'S?l<T 4 WRTT 4 Wf 45 5 T?j|jt CTtfTB 

sr i Q'o ^jt, ^<4 'sf^-ftfaRTf w ^c?r i 4rc^ i f^‘ p iftwiw wr $ 

7 Rf»fg CTtrrra *RRT 5 ^T fwrf^s -5$ 1 f^Sim ^ 5 f<-RfaRff ^Tt ^c?r l 


'ai^K 'SFt?«f-R®(^ c f = ^r^-Rfert + RwB e t ^E^-RfaRiT) 

\g ^ i Rh<i c,>iiR>4ipr cro crnf^iw -4^1^ t^3rf ^ w 

OTifern^ ^sfHR (Na + ) a] ,i> fR c f^ w "sR-RRrjt i t^piR-f <? ra^rr < i sf^r 

^THR (CO at 1 aifi> R®tl<J c f ^r^-RlaRrr i 


Na — ^ Na + + e ( Wf ^-ft^Brt) 
Ct + e > cr (fem ^^-RfSRTT) 


Na + Cl — -> Na + CF (W -from) 



t ’stt. 






nm-fam ^-f^aRr tototow fare : 

i. «ww^sfsft ROwnDw *$ ^rffaRim ^rr*ro wt ^<rT ^?r i 

^TvfSlt f^foijty © ®fjn<P IbR?© <m| ^?T t 

«. R*M4 « ^sm *wic^r CTfiwi siNfa? ^sm tout w tw44H wn « stro^ to *#sf©^© vtm 

-’R^UT I 

8. *pf ?rtm to> *t4* «i nwt* fro nw-^m mr ^ i 

a. fi«finw<i wm *r*ji? ^iw 'brIto ararrafar tc^r^ *rsjt ctw to w 

^^wffaTOtsi 

«rwc^i «FBi*f ^R?iTRr *rfer^=T ^pnisr 3^|^?ic«Rr ^Tsrfww crcmof^hr ^c*r®=t ^rn^ur c^mtwT^r i 
s. 'snro? 'aifoiMM' *ra>rT5 *nfai ^ *tTO3 ^rt toi^% ?rto h + ©m TOfav cm to 
fam ^-R(3wi ’Kwm i 

v. eiifl-f ©r-RRmii*! c^rwr \§^*n*t ctTc 5 ! ©rfw ^Rjcsm ^n^c®T ©t >re©i in 'brt RtSps^ 

%TOH 2 o#Nro^n 

b. TO 8|a[«H ^m-faflSFRT *R¥ faflW HW<f© tt*n3H TOUT « ^RR* 

tC s F$ErT ©if©s| TOR | ^'SRT '5TR c f ^-RRj»s| Rer|n fc 1 ^-RfSwilc^ afCTOFRC©! 2, 

3, 4, 5 t^nfc tr*ot m\ <i«f 4ro amn i aH to to t 

io. « m *rf-flfarat « %w cm to w-tef ^■^H’ <m ~ss t 4 

fc©nfro afcrofar *rto *n?R* sm-Rs?i4M ^R<f©© rn to 

srr^7#m csrtto'TO i 


a vl wW^RT - O.^o s 

LJ R^RR© RfaRTTQWRf cro c<phH> TO'f-f^fRW ROwsii 'TO cro TOR-fastM RRmii 'St kire 


^?r (£|^ (a^r <prw ^ot w i 

i. Na 2 S0 4 + Ba(N0 3 ) 2 > 2NaN0 3 + BaS0 4 

©. NH 4 N0 2 ► 2H 2 0 + N 2 

<t. 2KI + Cl 2 > 2KC1 + 1 2 

2Na 2 S 2 0 3 + 1 2 > 2NaI + Na 2 S 4 0(, 


4. 2CuS 0 4 + 4KI > Cu 2 I 2 + 2K 2 S0 4 + 1 2 

8. CuS0 4 + 4NH 3 -> [Cu(NH 3 ) 4 ] S0 4 

'b. 6NaOH + 3C1 2 > 5NaCl + NaClOj + 3H 2 0 

b r. 2 CuS0 4 + K 4 |Fe(CN) 6 ] * Cu 2 [Fe(CN) 6 ] + 2K 2 S0 4 


2CuS 0 4 + 4KI » Cu 2 I 2 + 2 KiS 0 4 + 1 2 4 RQh^lil CuS0 4 CTO Cu 2 I 2 W KI CTO I 2 TOCW l 

+2 -1 +1 0 


CuS0 4 > Cu 2 I 2 (W KI > r 2 

cu-^ wr ^R’strr^pr kftw (+2 — > + n «mvmuiI%cH 4 c^rcro (- 1 — > 0) 1 

host's ifi Rfe^itUc© cuso 4 ^ Rwm « ki 'Sim 1 cro^ ^ RQj*mfi?c^ 'sm-ftsm affer 

toI^s- ~s$, ©it ^ ^m-%m I^RfT 1 

m (i) c^tm wt?pr ^?r Rt 1 

+1 -2 +2 -1 . +1 ~i + 2-2 

Na 2 S0 4 + Ba(N0 3 ) 2 » 2NaNO ? + BaS0 4 

^ Rfe*iic© wi^ e f-R©ti<i e r *nt 1 «tt ‘tfij 'sm-R^ri'9 e f RfsRrr i 

Fe 3 0 4 + CO > 3FeO + C0 2 4 t^RlTfk^ f3RH » v[t?m W ^IWJT l 

+2.67 +2 +2 +4 

Fe 3 0 4 + CO + FeO + C0 2 






Fe 3 0 4 Vf'SpS Fe ^ WT *RflJT + 2.67. flflRlW CfW Fe « ^Ut + 2.67 C«R4* 

JB’T C^fra +2 I <MC®r$ «tfc Fe *IW5<T Wf ^R^mOEPT (+2.67 - 2) = + 0.67 W I 

.*. 3 f& Fe ®f*ij OTt* Wf *mjTJEPT 3 x (+ 0.67) = + 2 I 

C 'SfW " 3 Tv 5 lTT +2 PIC? C‘®tC?T +4 33T I '*TC 5 T Wf ^R^Of (+ 4 — 2) = + 2 t 

'5|*f Rf^RTfa 3ll^5I v f Rtb \£tgl^t <P^ll 4[4> — 


i. RRmjI 


: Fe + Cu 2+ — » Fe 2+ + Cu RQrII 

: Fe -> Fe 2+ + 2e flfRH ^-ftfSRlT 

: Cu 2+ + 2e -> Cu R'Srl^l ^^-RQhill 


2r + ci 2 ->i 2 + 2cr 
2r ->I 2 + 2e 
Cl 2 + 2e -> 2C1" 




sm-fiefhr-r RQhii 

Rf3RlT 

wm^-t^RTT 

R®rl4M ^rf-ROnil 


: Fe + Cu 2+ — » Fe 2+ + Cu 


wm-RwmRI^r .* 2r + ci 2 

MnOf + 8H + + 5Fe 2+ > Mn 2+ + 4H 2 0 + 5Fe 3+ 


I 2 + 2CF 


5Fe 


2 + 


5Fe 3+ + 5e 


Mn0 4 ~ + 8H + + 5e- 


Mn 2+ + 4H 2 0 


8 . 


wr-Hstk-i 

RRj»?ii 

^m^-'RfaRTf 

^-RfaRrr 


Mn 2+ + 4H 2 0 + 5Fe 


2Cr 3+ + 7H 2 0 + 6Fe 


MnCXf + 8H + + 5Fe 2+ — 

Cr 2 07 2- + 14H + + 6Fe 2+ 

6Fe 2+ > 6Fe 3+ + 6e 

Cr 2 0 7 2 ' + 14H + + 6e > 2Cr 3+ + 7H 2 0 


3+ 


Si- 


ft. 


ftfaRT 


2 + 


Cr 2 0 7 2_ + 14H + + 6Fe 
H 2 0 2 + 2r > 20H - + I 2 

2F > I 2 + 2e 

H 2 0 2 + 2e > 20H“ 


2Cr + + 7H 2 0 + 6Fe 3 




wm-twmRIaRfT 

Rtet 

Wf¥-f^Rrf 

^<-RfaRrr 


H 2 0 2 + 2 r > 20H~ + 1 2 

2S 2 0 3 2 " + 1 2 > S 4 0 6 2 " + 21" 


2S 2 0 3 


.2- 


-> 2S2O3 + 2e — > S4O5 + 2e 
I2 + 2e ^ 21 


RfSRTt 

f^stm^-Rferr 

, ■ / » 

; / / . 


2S 2 0 3 2_ + 1 2 ■ 


-+ S 4 Ofi 2- + 2I _ 


2Mn0 4 + 5H 2 0 2 + 6H + > 2Mn 2+ + 8H 2 0 + 50 2 

H 2 0 2 > 2H + + 0 2 + 2e 

^T, 5H 2 0 2 > 10H + + 5O 2 + lOe 

: Mn0 4 + 8H + + 5e > Mn 2+ + 4H 2 0 

^T, 2Mn0 4 + 16H + + lOe > 2Mn 2+ + 8H 2 0 


WT-ftaliH RRbII 


2Mn0 4 + 6H + + 5H 2 0 2 > 2Mn 2+ + 8H 2 0 + 50 2 







plw : 

Waft's RRKj|'®(.« r il<,<p erltM-fiwtlsH' '5T*f-RIifi*ij| 'aih>l«* : 

i . Cr 2 0 7 2 ~ + 3H 2 0 2 + 8H + » 2Cr u + 7H 2 0 + 30 2 2S 2 0 3 2_ + 1 2 - 



-> s,o* 2 " + 2 r 


«. 2Cu 2+ + 2T ► 2Cu + + 1 2 


8. icv + sr + eir 


»3I 2 +3H 2 0 


► tr o.io.i j ^m-R'SiN t r ^rftwr « ^-RRhii 
fe <ff fifaRnw ^®r*r ^ar w- 

>. H 2 S0 4 *J'3 j KMn0 4 S^T aTaT FeS0 4 'stIRns i <3 1 STH c t-R®rl3H f^faRTl?r 

fil3R(T : 10FeSO 4 + 8H 2 S0 4 + 2KMnQ 4 > 5Fe 2 (S0 4 ) 3 + K 2 S0 4 + 2MnS0 4 + 8H 2 0. 





10Fe 2+ + 16H + + 2Mn(V > 10Fe 3+ + 2Mn 2+ + 8H 2 0. 

^T, 5Fe 2+ + 8H + + Mn0 4 " » 5Fe 3+ + Mn 2+ + 4H 2 0. f 

wm ^-talaRrr : 5Fe 2+ > 5Fe 3+ + 5e (i) 

R®rl<H : MnOf + 8H* + 5e > Mn 2+ + 4H 2 0 (ii) 

(0 *rc. 'Q (ii) c^tn - *i*fl<M fc tfS wnsnr— 

5Fe 2+ + 8H + + Mn0 4 “ > 5Fe 3+ + 4H 2 0 + Mn 2+ . 

?t, 10Fe 2+ + 16H + + 2Mn0 4 ‘ > 10Fe 3+ + 8H 2 0 + 2Mn 2+ . 

q|4lM RRHIlft* >WVo|g«» r ^!«IM «W1 WI- 


10FeSO 4 + 8H 2 S0 4 + 2KMn0 4 > 5Fe 2 (S0 4 ) 3 + K 2 S0 4 + 2MnS0 4 + 8H 2 0. 

$ v a it^nw RQwm wwy* i 


*. »n H 2 S0 4 ^ K 2 Cr 2 0 7 5^T m\ FeS0 4 aflUP® ^ I 4 Wf-fasfm RfollW OTI- 

RfaRTT : 6FeS0 4 + 7H 2 S0 4 + K 2 Cr 2 0 7 > 3Fe 2 (S0 4 ) 3 + K 2 S0 4 + Cr 2 (S0 4 ) 3 + 7H 2 0 

'aiUMt* 'at't fror Rnct- 

6Fe 2+ + 14H + + Cr 2 0 7 2- » 6Fe 3+ + 2Cr 3+ + 7H 2 0. 

mrt wftfSrar : 6Fe 2+ > 6Fe 3+ + 6e. 

Rwm 'Sjjf-ftfSRtf : Cr 2 0 7 2 ~ + 14H + + 6e > 2Cr 3+ + 7H 2 0. 

Wf-fem fifaTCJT : 6Fe 2+ + 14H + + Cr 2 0 7 2 " » 6Fe 3+ + 7H 2 0 + 2Cr 3+ 


'flfS' ^fsr^gj Tfsft^jef t 

6FeS0 4 + 7H 2 S0 4 + K 2 Cr 2 0 7 > 3Fe 2 (S0 4 ) 3 + 2MnS0 4 + 7H 2 0. 

<4 WMti ^3pR^wm-Ra?N4 RRMilfik i 

O. H 2 S0 4 KMh 0 4 '^ISllRn 1 iflf’FS (H 2 C 2 © 4 ) <fl<T RRkiIs '5?ra ie f-R'Stl3H Ul^CjS'f-T I 

RfaRTT : 2KMn0 4 + 3H 2 S0 4 + 5H 2 C 2 0 4 > K 2 S0 4 + 2MnS0 4 + 8H 2 0 + 10 C0 2 . 

^ti RtiS 'SfN'TU I^TC 5 !— 

2Mn0 4 ~ + 16H + + 5C 2 0 4 2_ > 2Mn 2+ + 8H 2 0 + 10CO 2 

Wla*r ^-ftfSRlT : C 2 0 4 2- > 2C0 2 + 2e 

Rwm : Mn0 4 “ + 8H + + 5e > Mn 2+ + 4H 2 0 


(i) 

(ii) 


: fw#?r 


0 ) ^ 5 « (ii> ^ 2 m\ *nm m. 


5 C 2 0 4 2- > IOCO : + lOe (iii) 

2Mn0 4 2 " + 16H + + lOe > 2Mn 2+ + 8H 2 0 (iv) 


(iii) ^ « (iv) ^ c*rm ^sm- 

2MnOf + 16H + + 5C 2 0 4 2 ~ > 2Mn 2+ + 8H 2 0 + 10CO 2 . 

W!r% orarai ftfaRnfor 1 43 k + 'ott « so 4 2 ' 

imc<m mw ^tsth 

2KMn0 4 + 3H 2 S0 4 + 5H 2 C 2 0 4 > K 2 S0 4 + 2MnS0 4 + 8H 2 0 + 10CO 2 . 

-n aiww fctafos mfef 1 

8. H : S0 4 ^ K 2 Cr : 0 7 5^ '5r«rW. I 

Rfalll : K 2 Cr 2 0 7 + 4H 2 S0 4 + 3H 2 C 2 0 4 > K 2 S0 4 + Cr 2 (S0 4 ) 3 + 7H : 0 + 6C0 2 

c«n?p *nw ftrar f®rw- 

Cr 2 0 7 2- + 1 4H + + 3C 2 0 4 2 “ > 2Cr s+ + 7H 2 0 + 6C0 2 

stf-ftlaRrr = 3C 2 o 4 2 ' > 6C0 2 + 6e 

f^m ^tf-fifaRTT : Cr 2 0 7 2 ‘ + 14H* + 6e > 2Cr 3+ + 7H 2 0. 

t?f3Rrr : Cr 2 0 7 2 ~ + 14H + + 3C 2 0 4 2 " > 2Cr ?+ + 7H 2 0 + 6C0 2 

^l l 4K4 Jill 4>l^ >iSW«M I m « w fw K + « S0 4 2 ' 

^re*r ^ 1 # %nr- 

K 2 Cr 2 0 7 + 4H 2 S0 4 + 3H 2 C 2 0 4 > K 2 S0 4 + Cr 2 (S0 4 ) 3 + 7H 2 0 + 6C0 2 . 4) mfa 

sjmra ^?rf^ *r§twr i 

<?. H : S0 4 ^ KMn0 4 H;0 2 1 t 

t^RIT : 2KMn0 4 + 3H 2 S0 4 + 5H 2 0 2 «-> K 2 S0 4 + 2MnS0 4 + 8H 2 0 + 50 2 . 

'5'o« 9 P^ txM» , o|[iH"C < £ 4f*f te ■n5]<p?Hlyc < p Fl^W— 

2MnOr + 6H + + 5H 2 0 2 > 2Mn 2+ + 8H 2 0 +■ 50 2 . 

mm : h 2 0 2 > 2H + + 0 2 + 2e (i) 

fowm m : Mn0 4 ” + 8fT + 5e » Mn 2+ + 4H 2 0 (ii) 

(i) ^ 5 TBTt « (ii) ^ '>1^4 e r 2 ’SPST *tm\ m, 

wm : 5H 2 0 2 > 10H + + 50 2 + lOe (iii) 

m : 2Mn0 4 ” + 16H + + lOe > 2Mn 2+ + 8H 2 0 (iv) 

(iii) ^ « (iv) ^ cm ^34 r %sm- 

isrm-I^Srm f^RI! : 2Mn0 4 ' + 6H + + 5H 2 0 2 > 2Mn 2+ + 8H 2 0 + 50 2 

4jfB^ ^mf% f^Rrrf^ ^itrwr i m « m k + « so 4 2 ' 

ttsh^ wsm- 

2KMn0 4 + 3H 2 S0 4 + 5H 2 0 2 > K 2 S0 4 + 2MnS0 4 + 8H,0 + 50 2 

4i i 






|^*M ftCRT WRT c f-R'Brt* e l RQl*?!«l?rr^1?H^C*I4»S»l WSTfoMH** I 

i. tflftiito KMn0 4 a<Fl FeCl 2 WRW-1%ifBP t r i 

*. ^f^rfhr K 2 cr 2 o 7 aac* h 2 s <*rt sim-tawm Ui^dJ-H t 
®. H 2 S0 4 w K 2 Cr 2 OT S^r H 2 0 2 4* 'Bft* e f-1*'«fa*f I 

8. cmferrar toptitos saw i 2 47 wf-tew i 

£. NaOH Zn 4* TO NaNOj 4* aarfTO TO>T f**FT 1 

«T5 h 2 so 4 w K 2 cr 2 o 7 gattf ki 4* sro-fasim '5tt(S 1r R l 

3. 4fa#?r KIOj « KI 4* STO-fastlSM 9$(S - la I 

v. ^h 2 so 4 w K 2 cr 2 o 7 s 5 ^ so 2 4* Srm4*i5tm I 
<ft. ci 2 ^ *i^Ui aaw so 2 ’tiTCTar nm-ftnrat ^S ), pr i 

lo. 4Piel« H^ STOf KI 4* '5lXuj"H I 

>5. *lf H ? S0 4 ^ KMn0 4 KI 4* TO'f-ftSfm Uftcfi-M I 

j*. mq0 2 «w fc*rf*{TO h 2 o 2 <?p aror i 

>«. Mn0 2 « HC1 C* W! 1 

• flt ara t fofa* 'mm • 

W*iH i s *T^[ H 2 S0 4 5jTOf 4** ]{^sl <ms <ps| | til < MC N ® 0.05 M 

KMn0 4 STO* 50 uiL 4* aR«l«H TOI C»fMH $i«H >8^ (Fe = 55.85). 

7- ^ pft?r : H2SO4 C®n^T 4^)^'® TOI FeS0 4 $Vt5f I 

Fe + H 2 S0 4 ft FeS0 4 + H 2 . 

55.85g 151. 85g 

FeS0 4 KMn0 4 WtlW TO l 

10FeSO 4 + 8H 2 S0 4 + 2KMn0 4 ft 5Fe 2 (S0 4 ) 3 + K 2 S0 4 + 2MnS0 4 + 8H 2 0 

4 Uftdilw* #HH TO* ffnrr m, 2 mol KMn0 4 s 10 mol FeS0 4 . 

.-. 1000 mL 2.0 M KMn0 4 wfe TO 10 x 15 1.85 g FeS0 4 

50mL0.05MKMn0 4 a^tW#®TO ‘ = — * l5 !^, X 5 ,° X °‘ Q5 = 1.898125 g FeS0 4 <B. 

15 1 .85 g FeS0 4 Fe = 55.85 g 

1.898125 g FeS0 4 fcVlST *sTO> Fe = ^'^g^ 9625 = 0.702753 g 

'ai'©4a, jj«psI<i ^5* 0.702753 g I 

4rfCT1W *141*14 lawn 2 mol KMn0 4 at 1000mL2MKMn0 4 B 5 W 

a 10 mol FeS0 4 = 10 x 55.85 g Fe. ^T^sspt m WTOWtfiW f<qjWM '3lNl«flf&4 ffis TO 

•’llcvf *1*1® Is ^Ht 431 5* ft*8 <pfS*i SaittHw *W I tiJwofl Fe ti)^ *11 Cftff^tS FeS0 4 

tfl? 1 '5GRI Fe <m l] 

* - - f 

* : 4.0 g TO* « JW C»U^ 250 ml. ^ H 2 S0 4 5TO ***T TOIT I 4 STO* 25 ml. C* 5 

^*CS 20 mL 0.05 M K 2 Cr 2 0 7 4*W* 21WIW TOT C*llRlfl TO(T C^BTORT | 

: F e + H 2 S0 4 ft FeS0 4 + H 2 . 

55.85 g 15 1.85 g 



'008 


: faster 


K 2 Cr 2 0 7 + 7 H 2 S 0 4 + 6 FeS 0 4 » K 2 S 0 4 + Cr 2 (S 0 4 ) 3 + 7 H 2 0 + 3 Fe 2 (S 0 4 ) 3 4 'Srt 3 c f-f^ 5 ?Fr c f 

w C*T?rnrm- 1 mol K 2 Cr 2 0 7 = 6 mol FeS 0 4 . 

1000 mL 1 M K 2 Cr 2 0 7 B^f TO 6 x 15 1 .85 g FeS 0 4 (?F 

20 mL 0.05 M K 2 Cr 2 0 7 S^t TO = 6 * ^^ooq 0 = 0.91 1 1 g FeS 0 4 CV 

■■■ 25 mL FcS 0 4 TOT FeS 0 4 = 0.9 1 1 1 g 

^ot^T 250 mL FeS 0 4 BTO* TOT FcSO., = 9.1 1 1 g 
.*. 15 1.85 g FeS 0 4 TOTST% Fe = 55.85 g 

9 . 1 1 1 g FeS 0 4 TOS TOF 5 i% Fe = "'^^gg 111 = 3.351 g. 

.-. = ( 4.0 - 3.35 l)g = 0.649 g. 

O : 20 mL 0.05 M KMn0 4 B^W* TOT 2 mL 1.0 M H 2 S0 4 CTW TO FFSm^I I <fl 15 

ml, H 2 0 2 r HlWl irlfil'* <W! ^RT I H 2 0 2 B^^ 5 IWH 2 0 2 ^ 1 T5^ I 

^fFT : KMn 0 4 fl^T H 2 0 2 43 T WEW -lfoHH 

2 KMn 0 4 + 3 H 2 S 0 4 + 5 H 2 0 2 > K 2 S 0 4 + 2 MnS 0 4 + 8 H 2 0 + 50 2 

to csr^rr w- 

2 mol KMn 0 4 s 5 mol H 2 0 2 = 5 x 34 g H 2 0 2 

.% 1000 mL 2 M KMn 0 4 S^f s 5 x 34 g H 2 0 2 

„„ T rt ^ 5 x 34 x 20 x 0.05 

20 mL 0.05 M KMn 0 4 B^f = 1QQQx2 = 0.085 g H 2 0 2 

is mL h 2 o 2 sro«r tot h 2 o 2 tot o.oss g 

100 mL H 2 0 2 STO* TOT Sff 5 H 2 0 2 TOt -- 85 } X 100 = 0.5667 g 
TOOT, BTO H 2 0 2 4 <T *rft m 0 . 5667 % (W/V) I 

8 : 20mL^^B^^^KIB^<^^%y ^ tCTl feHt4 ^gg^gl5 mL 0.25 M 
Na 2 S 2 0, BTO? TO1WTOW BTO Cu 2+ I 

■’WWK : TO?r B^t KI 4 <T 

2 CuS 0 4 + 4 KI > Cu 2 I 2 + 2 K 2 S 0 4 + 1 2 

I 2 Na 2 S 2 0 3 <£{.<! | 

2 Na 2 S 2 0 3 + 1 2 > 2 NaI + Na 2 S 4 0 6 . 

(B*iw« <3 ^twr to cb^t ms- 

2 mol CuS 0 4 = 1 mol I 2 =2 mol Na 2 S 2 0 3 . 

1000 mL 2 M Na 2 S 2 0 3 fR't = 2 mol CuS 0 4 = 2 mol Cu 2+ ^arRPf 

« 

1 000 mL 2 M Na 2 S 2 0 3 B^T = 2 x 63.546 g Cu 2+ WfM 

. . 15 mL 0.25 M Na 2 S 2 G 3 B^T = 10QQx2 = 0.23829 g Cu 2+ 

'srar^, B^r Cu 2+ «|lilM 4 ^SfK 0.23829 g I 











8 . 


C. 


44 - 'O.^'S : 

1. 20 mL 0.03 M KMn0 4 SRM 2 mL 1.0 M H 2 S0 4 C4T9 441 ^TT I 9 399 9191 15 mL 4(194199 9^91 

41499 (II) 4 Mt«fl 534 tC 4 'SlSujS <mI <i|<j i ®tliK!*i (U) wMIs 99*1 Mil ( 9 % 49 i ^ 5 'qs : 0.2M f 

44 e®rt5rt4 h 2 so 4 9 g%sp5 4C4 str« pp#r 9i*rc45t4 ^ CTs j c f®rc^ <mc® 0.05 m KMno 4 

39C94 35 mL 94 SjC.<ltw ^9 I t®ll«l4 §4919 49 4®? was : 0.48868 g I 

10 mL wnWM (II) 9Mwt5 399t4 9™ff®tt9 ^4(9® 49E® ^ H 2 S0 4 W 0.02M 999t3t4 10.2 mL K 2 Cr 2 0 7 
34*99 3«II'5M 59 I (II) 9MC4S 34*99 9t9T 341 34*9 ®H94C49 94491 9f99(9 f9% 49 l 

$39 : 0.1224 M, 0.683604% (W/V) I 

0.25 g '51913 3 f4®9i C4919 919*4^*4 'Sf#® 49*5 0.02 M 999t419 44 '5rf?n®9 9f9ft9 K 2 Cr 2 0 7 

<431 Sitill'sH? $^9 : 13.7176 mL I 

1.5 g 4*99 94 §491 C9t5t*4 25 mL ^ H 2 S0 4 39*9 S^fS 49T 5PT1 I 9 3l9f$9 g4*t*4 9 , %4t*9 tSl^cQB 
49*5 0.04 M 25 mL KMn0 4 09*99 S|Rlt’Sf9 59 i *4519 9*4 (94W1 *1^1 919919 f9%49 I 
$39 : 74.4666% 1 


'b: 3.5 g 9fSf 1%1ia34*4 'Siffa 914*9 '6%® 49*4 10.5 mL 0.02M K 2 Cr 2 0 7 54m 21*4519 59 | 99945f4 

9*19lW> *1^4 <.«wt*t ^t«ic<l*w»« 9®s»sl 9f«9l‘1 f9% 44 | $39 : 5.4666% I 

5. 0.25 g '99(5c“1lR® H 2 0 2 95/9*4 wtfsi® 49*® 9Pl®R 0.02 M 10 mL KMn0 4 S9**f9 2JE(ll9rt 5*®*1 H 2 0 2 414 
1%9i419 41414# 44 I $39 : 6.8% (W/W) ! 

hr. 0.75 g '5f*9ll44 Tgfl*4l f 49*4 ^^ffoT*? f45f#4 49*4 20 mL 0.095 M Na 2 S 2 0 3 39*99 «RSW 5*9 4[*9tf94 
'5IIC414M9 fi«34l9 919 94491 f*4C5 9991 44 ! $39 : 32.1733% (WAV) I 

6. 6.25 g 5 1$©39*4 9tf9*4 3%g4 4*9 150 mL §44 <334 491 5*®TT I 41 as (.44 10 mL ftcil ®il4lW KI 354*1 

C9T94*9 R^'S’ I 2 *4 49*® 9 mL 0.1 M Na 2 S 2 0 3 04*94 5PT 5 f®Hj'3PT ®l*tla 4414 J il«iwu»n 

944419f99l9l% : 949 l $39 : 34.452% (WAV) I 

lo, 5 g Ufa 91$4[9*4 41%4 aft^® 414 500 mL 34*1 914 441 5*91 I 9 59*99 10 mL 3 KI 34*1 

*49 414 ®||«1|Rh* 4 SfcdJiJ 49C® 15 mL 0.08 M Na 2 S 2 0 3 39*99 9W1IW ?4 1 91<5®IC4 4fi2RT 

C5 »|R(.*is *14441 9(5*11*1 44 I tS^4 s 42.6% (WAV) I 

i>. 94(& <p(5<Plh 3FtT4 20 mL KI ^ 10 mL KIO 3 34*1 f4t4 f414*R44 4T4TC4T Na 2 S 2 0 3 34*1 4l4l 'Sftl^ 44t 

W I 0.2 M 44413114 9.5 mL Na 2 S 2 Oj 34144 9C«t«rt W KIO 3 34T*l4 C4M14 VH4Wll4%44 I 

^4 : 0.03167 M. 

0.37 g 4^41 5419194C4 10 mL ^4(1(94 4ll4ffS a^)'?'® 9*C4 CaC 2 0 4 314 9T9T 441 4C9T I 9 

4*r*EW14 414T 9t4t«tW4 1 9f%f4^ H 2 S0 4 C4T4 414 CaC 2 0 4 94 34<TC4 W#® 441^ 15 mL 0.08 

M KMn0 4 34t*14 9C4I^H 54 I W £*1191414 l4®4i CaC0 3 *8 (4^41 CaO 94 1 *1$44T 91541*1 (4*f4 44 I 
$34 : CaC0 3 81.081% (WAV) « CaO 45.4054% (WAV) I 

yo. 1 .5 g NaCl 94 34*1 C414 C4IR4 44Co 43 '5HW 0.095 M K 2 Cr 2 0 7 94 34^94 £WR? 9 

9 0H1 I 4 44 914 C4ff44 ^e.9^ 5?4? $34 : 44.98 mL K 2 Cr 2 0 7 349, 0.91025 g Cl 2 9lt4 I 

18. 0.1 M 94413114 10 mL OTlf$4W 94jlt9l3 349C4 4°^4slC4 Ut^daU 4412® 0.04 M 94913114 K 2 Cr 2 0 7 94 4® 
414SC44 9C4P5R? $34 : 8.333 mL I 

i<t. 0.15 g (43$ C9t5lC4 9^ HC1 9 3%£4 414 Fe (II) <3Fl41%ffi4 349 98® 441 5PH I 9 34C94 Fe 2+ £4 

9*^5114 iSflR® 4SJ4 Fe 3 * 9 9^9® <Mr,® 0.025 M KMn0 4 94 4® «)IU®C*14 9Mf'S9 15914 44? $4*1 : 21.4855 mL. 

ib. H 2 0 2 9 4 94# 99914 10 mL 9(491914 U|$(JaB 44C4 994ft44W4 0.2 M K 2 Cr 2 0 7 94 9OTSR 1 <H5j® 
H 2 0 2 94 W 9f® H 2 0 2 94 94441 9f49l9 19% 44 l $34 : 2.04% (w/v) I 

19. 3.5 g (94 f®fia'S51C4 ^lf44 44125 10.5 mL 0.02 M 9l9f®4 K 2 Cr 2 0 7 54t*t4 9Wt®H I ^9 4S{9H?® 9f4 

C4419 919C4C54 94441 9§Rt9l9%44 I $34 : 5.46657% (WAV) 1 

lb-. 0.25 g 'Q 14441 C4419 9I91.415C4 Wll44 4425 0.02 M 99913(4 44 '511449 K 2 Cr 2 0 7 94 

9C4f'8H? $34 : 13.7196 mL I 




<prm : ft®?r*jar 


0.0894 g C5TRIWS 25 mL H 2 S0 4 S5m 4WT S%® 451 ^C®TT I 4 a4*tC5 S l UdjE 45t® 

0. 0 1M KMn0 4 05m 4® 'a|ftWW4 afGIlSM? iS44 : 32 mL I 

5o. 250 mL 43 < K.'*1 1 .4711 g K 2 Cr 2 07 C4 4*Cfl, »fl £j4c44 20 mL. C4 i^RRaii <p« , a<f®R'8* K1 U^ 5 ! CTM" 4>W 

1, 451 w I ^ «||«lll'b4t4 5l§nj& 5R IE® 20 mL Na 2 S 2 0, 54m S&5TBR 5^ «lltUI*IMWl5 S?m 41311 
ft 1 # 44 I (K 2 Cr 2 0 7 = 294.22). $84 : 51311 0.12 M I 

5>. 20 mL 0.05 M KMn0 4 54m 4WT 2 mL 1.0 M H 2 S0 4 CTT4 4131 <31351 4041 1 31 544 4I4T 15 mL ®It5®CT4 

H 2 0 2 414 C.4k*ll *TspTC^ <Ml 414 1 H 2 0 2 B4C44 4541 H 2 0 2 4]4 *14451 4f44l*T R*fo 4*4- 1 
$44 : 0.5667% (W/V) I 



(Indicator) 



^5*14 srfaRTT *1J15C4Sf5t® 44sfi> 44*^ f444 1 RfaRffi* 5W% R4T<nm 5HT 

♦R+iW PfC^4 04W 444 3)4^ ^4t4ln C4T4 ®5l 44, RRhiM 441% R-tjt® 514 ^ *11^4 4^ 1 

4I4W 444 ft*4WMC4* 44T 5C4 I 414^5 fcdUCTWT Rlti*PP 4Wt 1441^4 ®k5®, 

R|L5i|! 4, C*FWflf»R, f44t^4 C5®, 41$444T(f44 ^Wlf4 1^444 ®[§t5 414TC4 44* 44C44 4*f 

4(31 '41414 **h5)5 4T4R4 44C44 4^ SM^R 4*C4 4TC4* I 

Sf^®‘ t> k , 4 Rt4"14* 4C51 ^4 £5(4 4f5p5 4t ij4®T ftsf4 ^414 I Rf54t4 « 4C5T *J44 4l4W 44?. 

f441^4 ^TC4®, f44t^4 C5® ^44 <&4 444 I ®ft 44 Ruf*t4* 44*^ 54C fc l« 4^ pH 4TC4 4*f *tl55®5 414 41 

8lR>f5 Rcn“l(.<P<i bmi 4<pf5 pH ^51 '®(lc.^ l 
S4^®l4 pH 51*1 4 *lRl • C4C4* 4*4 4£®f 
Rl?t*14* «^4131 4|ft5 4*f 441 04m pH 
51*1 4 ^f(4t C4C4* wPf 4C*1 Rc*i"t4 ■*?*J?ln 
4*f C5415 1 file's 4W £tFsfi> 

414141 pH 4t44C4 4®f *lf54$4 4C5 I ®£4 
C4*tt4T RRfc 4f?-4*lW 
4f4T 444 4<f>ft> Rl»r2 Rc5"t4* R«flM 441 


Rrt*l^4t4 

4^ 

pH *1^44 

«4)|»|V!» 4|4cH 4^ 

^1404544^ 


41^443 

®TH 

Wt 

1.2 -2.8 


C5M%®1K 

4^f 

3.1 -4.4 

1^f%r cw 

-m 

5^4 

4.2 - 6.3 

RT55I4 04 s ! 


%1 

5.5 -7.5 

C44«T C4® 

5^4 

*11*1 

6.8 - 8. 4 

t3R®r C4® 

• 5^5 

®n®i 

7.2 — 8. 8 

C4H441tf«H 

4^4 

C4Mlf4 

* 

^3 - 10.0 


2fTOt4, 414 4< 4§f4®C44 pH #4T4 4C4T 
^ Ul^u5«k»is 2f*f44 pH 4I4fl4 4*C4 I 
^fK &lt^k44 SPT44 f4^» C4 f41jf*14* 
rJ>K 4^ 4f44^4 4>4Co 4^4 C4l^^ ^ 

141^4 \6lPl4l 'arj4lft 4f4® ^14 ^l£*tr44 CTO f41?f*I4* R4llH 4*41 44 I 

i0tj 414^4414 ^ 'Tin : Rt^l^ I 41^4414 ^3[^H4 : f44T?=T ^k4<9 4f f44t^T C45 l 

^54^4414^^14 : C4444Jl1*14 I ^0 4^5 44145^^14 : elk'll f4£4*l4» C4^ I 

(.4*1 Wf ' p lll4(.<P f4£4*t4* Rww 4J4^14 4*414 S14I4 ‘*1^ ^CK?— 
i. fe4*k4*4 4^ 41?ifS ^tfl « ^>5 ^C4 I 

’4§t4 'Q 4 ; lft4 414TC44 4 (.4(1 »i(.4T 4^4® 41*^1 414k® ^C4 i *3441® 144^1® 4C44 44CK4 ®R41 54 I 

v5. %4*k4S4 44 ^S\K ^C® 514 t ®f4f5 H + '414C44 C4 5441414 4C4T Rmk4*4 4=1 5l44t«® 54 

®15 4f444 414H1 5P® 5?4 i 

8. C4 ftfoills C4C5 Rof“l4 <l]<l5h <Pfll 5C1, ®14 6l^aj*tfl4 4415% Rt^'R'Pfl 4*f 44*0^ 5l4<ll^'s 5f® 5f4 I 


sir. [3A] 


pfppfflP® il*lfeR 




fpfoprp ppt% R^ fp^fcp RtRiepp ^f=m '5^'ff i osmr Rcp*msEpf wpp tep 

alPF pf TjPP ftgjp mP I ^01 y RciPPEP 1 WfaftB HA P‘C < P'® <SP PfPjM Wf PPT Pp | 'sRllP 3^W wfftP 
RCPPP HA W$ RcP l Rtvs SEP PHPP* ( A - ) ^P^ PEP I wRc^fe'* Wj HA « 3P ^tl<fi PPsfP A" 

^ T P EP P ptf 1%^ SP I CW- 1PPt$P WEP® 3P CH3 HA 4P P^ fP^P WPJ. ap W*p# A~ W!*ICH<1 p*f 

sp i (^ <>^k< ffit»anc*ng cppip ha ^p p*f pip 4P w^pft mpp a' ^ipw* p«f %tsp i) 



H 3 0 + + A- ,. (i) 

WJpflt li H<l ( 3'^) 

„ .„_ (i) ”R j i3I<p^ c I 'SlJlfP a^EP SAMI'S* Pm-Im* 'allP%<£P : f j i3'l<r^ L iuj<i ^lw)<i WP^lP p|p 

facp i '^REtRicpp^ffP ppt>tt wRcplRr® w<$ ha %pep amp <*mgpp|p p^scpfp^PtPiPEfr cPtPtfp i 
wpp m% a^r fppi^p wep® cm ppep Jf bpep h 3 o + wrp^p oh - wipp pipt snfw sep PtR 

S^PtP (H 3 0 + + OH 2H 2 0) PtPEP *ttcm WP?tP 1 ®1P 1w PEP PtEP I HA WpTip OH" W1PEPP 
PIEP RRhj I P*EP A - WIPEPP WI3IT pfe WPCP 4Pt 5W?=P P 1 # w^p# (A - ) 4P P^f StPPT S^JP SEP I 

wsfa mffp pwcp RpRp wep® <$p p*f ri«i<pi s^p pep «rns» i 


HA + OH' * H 2 0 + A' (PlPWT psjp) 

i3'»ic.^ RcpPp* (/*pwi RRhii* PPlf% R*a, RHep ^l»i<p| PtEP i 




$for ^rt *gt 


Tjp^tf^T • ^fp^-ppP T5|^cja"lc»is wm fpfSFPlP sfflPP R*»j, R' , f(,*i*t wwi RgpPP W5IW 'Q^ s 'j> < J c f ^R^t PTCP I 
<s\ Ri ? f*npp pf pRp^p ppjr cmz\ «rHW *fp ppp Rtolt^ Sp*tfsr® i ptpppstp cwPPT 
, 5 | ^(3j l> l H<l (TO WCP® PT CPPPPXtRfP «j<re>fp PfP ppscp I ilPP fpcp*tw PfWfP CSftP fp?p WtPlP 

snprsfp ^ i wtPtP R^h* i w app ppi^ cpp wI^t « wf wicpp shptsfp i p^p pt ^1%wp 
PTP fe CPCP CSTSRfT Rc«?^R Rc^PP SfWP PCP Revs PIP | 

ptp p^fp wpt fp. Pm pitpi^ip, pm p^fp, pm ppw, fpt, ptcpt wt^p, Pt5t pm p^p 
# fMfp, pt pm cpff p?,’^ Rpipip pwt fp^a fpp^ pmp ^ipt ^sp PTff^w i wpt ^cpp 

PIP Pfpfe CPm Ps’jftw RpKPP PtPI fPPJPTP ^PmPtPffPP (Anthocyanin) »SP %Pf^%P PPPW <pR|y» 

mp ptpjw p*f pIpp^p <p<K.'© p^p i pip ptptw t£)R ppp p*f pp^N ppcp^ v£ifps ptpjcp cPiPT^t p*f ptpp 
mp i sjppp R*pc v s ^pr, pippt ppw p*f pipppscp i 



Rar a.ii : £ii^>R><p Rwpp prpip pep ppm Na 2 co3 aP'F sipr h ci app ^ i?tS pp 


1W14 «Wl% : 

i. l'o*f cPm PtpR pip wpt pt p1%p cp ip ip *£Cpp PtPfe P“5|p pp I 
^epp pTP%®EPim p^ttp Rep cppp peqp piprm «tEpmEP cppp wp i 

, fi. ^p^ - cp^pt wi^MtppiEpREP ^ppm ioo mL Pifp cpiPmp snpp® Repptp 10 fpR5’pm i ® PM I 

# 






'S'Sbr 


<PTT?R : ffifa *tar 


8 . fw ^ *nftc® ®nwtgc$t a%?« gr a^ng to - 10 mi. ^Rf ^g gjggctf 

*l 1 ^^lPl(&H cgWgRC* *n*Ti 

e. Wb c*r’fltgg gRiwrag^ dtw ^ttq i ’rfgsi*® gfeg «ggw c©iggt *w %gw gjg^ig w i 
4>. agg cRf*t <rtF g^g gw g^m gwr 4ormr% *nfg gwgt $gng gr egn gstg agna gfcp 

grggg g^eg W 3 1 cswtr tefg fgw*fg# m gweg f^mit c*\n\^t M ^gs. w gtgiOT gga M 

£fg* 1 ^ <t><k,<) i 

tsgtg £t<sM>^'® fgw“tg <y<jgi<i <f>eg i£K>tU ^f<i Ui^yJ'W sifarar j i* ji ig <>gc< t 




cwcg *m = ftwfo Rcgw »im wwrstig <?igr gig i *mr ^iww graff feg ggrcgf wn 
car* %r 'srRmt <rt i <sm ggnwr ^?»r csw gg g$ 2 fg gg i ^ %geg g^m ggcg i ^fg®tg 
gmg 4fi> gw g>f far ^ift¥ grareg ggs? g< wr g^sg i ’jtnegg gm g*r, mw fg&, ggwr wi^g, gw 
gigfan, gw ^*f, gr gm ^gg ^wgn c®n?pa ftsfg ^gw gigeg i 

gW <lNw t 4fgs « ^FRf gROW Rc*t“I<p Ui&RlEiv ^RCW ^RFR *Hn fif*r*W faj f^R*! 

gRIT g®g gg I 4%5 WR <Rfg wtwtwis^ SfHS?? g^agfg gt*UW ^Rr CggfaTCW (benzenoid) 

4 Rv WR gRIW ^t^hts's (quinonoid) HWW WW ^iR I 

gg^R g^f « cggfaraw gg$ig g*f g*^K faf ^g i — c* 

CTggggrtfgR ^a ^fas gfT PSof*w t HPh «iw 
8 Rpw gRt gfg i <flfl> g#g a^f gignr fiwi%s g?r ^ 

*a?T ’aifttsifw'® « Realist's S©?i g^ftg i 
HPh + H 2 0 ^ H 3 0 + + Ph (g^) 

(^wnsmfgg g«gni <afg1®g gpow ^ Rrai»H gtajt stig ^ i ggw gwiw 
g*f g#g giw i >s ggw -hnmj ph - gRpR ^gfijF® 


HC= 

/ 


HC- 

M^feH(.<l^> ('Aft'S WWT) 


CH HC 

V / 

/ \ 

CH HC 


b CH 

\ 


c= 


/ 

-ch 2 

f^wHts'b (gRrgiwr) 


«rw gr ( .wferears Rtgw gwg « c 6 h 4 — 
g^r g#g gg i ^ 5 “R?R sfw ggg 

wifg gg ^«R HPh 4? foran§R gwr ggwifgg o =c 6 

giBf <RC? gfg i >3 gg^fg Ph ggr HPh f%a c^^rcw *iig 

EtEm i lfo gg^r gig gsw i ^whow (g#r) 

g^ ^ f^Rg gr cgwr% g< gg i 


,c 6 h 4 oh 

"c 6 h 4 oh 


- — c«h 4 C 


,c 6 h 4 oh 




CfiHjOH 


0 = c— OH 

gig 

(cgw^gfg<g) 


O.iO 




f»W^f gjgr ^gm c®mt »urgraEfgw ta ftom eg sign Na 2 co 3 sgg gw%g f^.c- gmtfgeg) 
eg g^gfw agwg gtgrwr ^pg srs^fs (o.^ gjg^tlgeg) hci gggw ftr^e&E gstg ^fg® ggm gt^g gw 
fg'fg ggw i i^g’tg c®iggr a|t^ ig&rg ggw 5^^® hci ^g ^iRgW fg^fg gwR 1 
^giw ewgiwg Na 2 co 3 sgg ®n^gifg > 5 ti^ ggt^ 1 gtg eg hci agg cgi& cgw^ifg 

-ftjmi ngr< 1 «g swg Na 2 co 3 ggm gr^iwr hci agm cgRrig gggw fg^fg ggw mt <g 

gggwggrcwagwgfl^o hci ijfgwggfggntg^ggcg 1 

: an^grfg Na 2 co 3 ^ gtgwig sign agm g^iwj cgw^tfg 

hci ^fge®g sfegn^tg f^fgg ^nrsgw frt$Qa*n *5lg® agng sf^o gggw fg# ggr ?g 1 <arra 

1 

Na 2 co 3 Ig-^qlg^g wg ^g? hci ^-wg#hr \ Na 2 co 3 « hci ^g nW*nn gwl^ 
gfgtgfggs fgfawl^- Na 2 C0 3 (aq) + 2HCl(aq) -> 2NaCl(aq) + H 2 0(/) + C0 2 (g) 






< ’ff^r s fl ic N's gg|*w 




fritcgrog ^ c^rr gig Va x Ma = — ^ Mb 

n A q b 


v A = hci ggm 'atwwH, m a - hci ggm crotg tom, n A = ^Iror 

C 3 IM = 2 ; V B = Na 2 C 0 3 iRels ^IWf, M B = Na 2 C 0 3 S^PtST CTOlg TOW, n B = W 5 ! I g fcRHfl 


Va X M a _ V B x M B 
2 “ 1 ; 


■*• — 


2 X V B X M B 

V a 


^T, V A x M a = 2 x V B x M B ; 

hci ggwg (>ii«it« TOiarr tor gtg 21% Piui-s ggs^tg toit hci ^g *iRigi c r fg*fg •jng i 

g^m ~zus wRT gfg flfaPifcn gwr w cro g^ g%fs gtw gwR gfaiT w cthu i tos, 
CSfmg^fzzmoLL' 1 . 

.•. im TOiamr hci g^m il gr iooo mL g^rgfl^ hci ^g *ttor = 36.5 g 

■ ■ XIV1 — 36.5 x * g 


uhlsiFW^mwR : sf^mr o.i m Na 2 co 3 ggg i «i «'©^8 ( ?iw? i fg ^Sttsw hci g^f i 

: fWt®T ’50® i 

«n3TPSf% Wl# : <f>R<WM y|gr t ftot, gTO*F l 

*fRTf : 


i. sjwSw mto mfggigr *p swop's hci g^r m\ ter (rinse) to gfe i 

to ^hi g*cg m 1 gfg g*j«? gr ^cg g) ^g *n*r tor cgsiOTf g$g ggg c#f5irr editor 
< i'»c.'© giw 'to gHg^ gr c^Pic^-g wig Igra ^g giF5~ cgroigrg gig^H ^to i ^T I gr ^iot i 
mf*r tiwU gpst'sicg ^iic^-Mg gJrrrag *m ^gg«i(.g g^F g*g gtr® c^rw^r ^rcgg fro? 5^s 

^*f Ru>s Rc^» mw i 

®. m to viwt*i« >ihimj hci ggro to tor cm to gn tog «rt mm 

^ET < W3' ^ gsg I 3*Mg>^ ’JOT gfp C#f&f3I Wl'GlU ^sfgTOT 3FCT CTOT g?TO ^ gW 
"*M W f Wt ^14 ^SOT PffNQ ; 

s. fW» wr gmRi wi Na 2 co 3 gggw ^ m\ to to 4 gg*r m\ ^f^-p 5 rc<i 

Itot (rinse) TO gt« I faOTtBg gTO ^f%OT ssm fTO f%TO^ gpspr te to 
ggro^ ®i«raw OT'QtfT ^ \ ggg gig ^gj?r cTO 1 

^ egg 'TO '^tt'»« ^grt^r grar fgrgtBg gg ggr ^ \ ^gig fto^tJiTSc^ groiw to ^ i %ot<i m tof 
te g^nwr ^ \ tot ggg froit w c#to w to cgto ^ot i 

^gOTg gi<pi ^®OTg ww grg ^r*f gsgr gtig^ «n^wg gfg gro ggg g^st ggr gro 
gr« i toi$g io mL Na 2 co 3 ggro* cgfw gsgr glgrogstoK i 

e. anew ggegg tot i - 2 c*fi^t snsr^f ^ i to*tg* cgm ggr i ggro g< ^tggsr g^g g|gg gsgOTT i 

^ ggegg tot gtf^fgs 1 sng io mL gifTO* ^sgtg egtroig gi^ftgj gsg i ^<>0^ y i c^g 
ww ggg^ gtgt ges; ^gi ^gsgr gM ggrorg %gg ggr^reg ggT'Q i 

<b. ^rtog hci ggm tog wig *n> to ®f^r to? hci gge^g ig mi ^g tor m i ^utog 
^ggsg^ to - tor <pPwki ippr^g tott hci ggg egrg gsges gjg 5 1 ^ ggg gsj g^jM yrgsto^ 
gi^Figror gftor %®egg ggro^ '»tOTtsrc®T fgtjf® g^r® mg 1 1 ^^reg hci ggg egrg gsgc'®' ^itwt 
gtor grog tot ct*to hci gg c^r c^Nrog ggg g< *rm gro i 

^S*n?rg to iR gm?wf| c'to i 


08 o 


rrbr : 


**. g^RW O l frl l Utta r E>'*FR*RR JP1CRR RtRT 2-3 CRt^T iflfSw 0RR prm R*?R Na 2 C0 3 gRRlR* 
ap*it^ rr i <£t ^rtr gRR Tift cRMif*f rft R*f srrr rrtr i rtcr5 hci gR?RR crr s# 

*r& rt« wf^t trr wthr fSictr rw 1 ticnoN w *itfr « Rfi&R *rrfaj$ w 10 mL 

Na 2 C0 3 gRRlR 1 ’jf SplfsiT RR£T 2KJJl$rfltl HCt 0RWR ’oilw'o-i I 
v. j| ^ 5tc*r orro SfrflM CTT RnfiiFR gRg rr 1 siIorr RfgRjm iftt^r «tt*ir®iw «rw rcr 

(TO j 4R|R 4 J <3|0 HC! 4R MT orfRRR ft'fa RR 4R^ 4 OftTO^? WW fa# R^ I 


"RTSfBt : «fRR Na 2 C0 3 gRR RIRT CRtR'Stff HCI gRFtR RRRl3tt 1g*fefR ^ = 



^NaiCOj 

%iwtGa HCI 0Rt4fl ^ 

HCI #4<H4 'aila^T 
(43T#-^*ltJr)mL 

RIR^ffHClSRm 

^^WBRmL 


mL 

i 

10 





2 

10 





3 

10 






wt : hci gRWR crbttr RRRian fffR : Bi^cSrerr ^pr ^tirri cwwft 4 i>i^cS"iws wm awnd 

V A x M a = 2V b x M b 


2V b x Mb 2x10x0.1 

.-. m a = — vr^ = — =~ = M 

v A = <r«$)0 hci ^ir rt oii^io’Ki i rir rp® ^ rtr RfftR hci gRtRR wisi fRff rcr rto i 

1*Wff R^iRT HCI gRP'tR R^rsTTarr 0®tW% I 4RIR 4 RtR (RPR gRRR R£RT gft^a HCI 4R RfRRIR feRlR RRR l 
HCI 0RRR R1R ^IfflRR TR 36.5 g mol -1 
1 M RRRT3TIR J 000 mL 5RW gft^R HCI 4RRfRRN36,5 g 
x M 36.5 x X g 

HCI 0R1RR RPRT gft^R HCI = - g.L" 1 . 

WW: 

i. ^JCR5 (RPR HCI gRR CRORIR RRR W®t 'ai^qiCH RJRPR (7R CRTPRT HCI ^ftt5 RT «i!(.’f RT 

RfRRTM jHttw ri^pr *ip^ rt rtr i 

gKf& C«|£R RfRRTM |FtPT^ Na 2 C0 3 S^R RPRT HCI CRT 5 ! RRTR RRR srlRtR b^IRfPR llw;® RtRPR I 
O. <j7PR^ ^PR HCI gRRPR tR ftPR %R CRM ^R I 

8. gfr> 'G|^.da*^R <H45® HC! g^R 0. 1 mL 4R ^t^R ^ i 

<t. gsRT gFTOT Na 2 co 3 g^R? ^rt an? wiffm gr^r vs ihto to <s* rm 

RR5H ^\t S'an i 



^§*KR3 g^r ffgiRR w ■'#nswn gflRR t^feiR c*k& ^m\ w Feso 4 a^r 

£fsw gg?. g g^iw eRT 0 ! KM n0 4 g^Rg RRnRT ^R ggTRR Fe 2+ ^R gfRRR tfff R5RR t ®c<1 

RRHRR TRR RTCT ^R KMn0 4 MWolfir ^IfTTT RRf | 

Slt^Vt^ ggif (Primary Standard Substances) : <RRR RRf £fft%UR RRTR RTaRT RR ^R“ 

Rgrf Rt otR gRRc^ ftffgg crcr feer^ gRWR rrrmtr crkr gffR^R rp& rt, crrr Rnlfc,ip srttRtff 




' p ffeT E T 5 fo 


*85 

I CWf- ®Rt5 CTlfSRPt * *l4wiS (Na 2 C0 3 ), *f5Pmt^ ^l$WHWl5 W 

(K 2 cr 2 o 7 ), wft^rfw rt *i<hiPh> (h 2 c 2 o 4 .2h 2 o), c^rtfw cRtfeim 

'STCRfr RT 'Slfliwi* (Na2C 2 04.2H 2 0) $wilft « 4WR a^R 5-tRT s|1^nfR *r*r1*f l 

>. sn^RtfR >gji*i^ rrM fRs^ rirstr *imr rut w r^k rrsr Irort rtw i 

ri^r RWfRRf^ar *ti w Rjsste rrr ^itrh co 2 , o 2 * RF’R rirt fc’tWR ^ksR'S ^ rt i 

*. •UMMEftoo fefsfSTR RTltRR Rt RJTCRCRR Rl^lCTT 'S^rR TO **RT SRH flRR «i«« <MI ^fW ! 

8. sf^3T sfsflR J3 <H(.<p RvR^T <p<i(.«i *r)4fo*i RtR^ 4R ^lRwI^a ^Ik. < p I 

CRWSlfst J 5j| 1 »l'^ "Raff (Secondary Standard Substances) : CRRR *1RT^f RRR ®*flRtR 5 T^ *\ 4 \ ■H^C'Sr 
^anaFT® 3R, tp^r tipra aatotfa aataa ^^ i ii^i RRtna ricr riw afRaf®'® R<.*i RR t,*iw*jRi j ’SjI®n» 

RRttf RRT w l CRRR- *tStfRRN •HdHJltlW'B' (KMn0 4 ), RMfr'SfRR* (H 2 S0 4 ), CW 

(NaOH), CRtfollR RltRlRieiWi* (Na 2 S 2 0 3 . 5H 2 0) ^®TtfR *l*ftf « 4£RR a^t CRta 5 ^# ^5jt^ Wf I 

t^Pfl&) J 1^, : 

5. ^TR^TR *TN3RT RR •ft ^Rs RsR^R < p^(. s i'S RI14 RT I 

RRR Rs 3ap fC*f iflCT •ifiR'ifa Rtfr 'stfffc RRR Is^TlRtR C0 2 , 0 2 'Q ®r4k RF"*? ‘WRIT ^IIRIR ^ra»l^ RR I 

*. RJft?TC*R ^pt% R^R 'Q ^t^'S R\*M£*f iflW 'SWR *tf?R^R 'tols aw 4R SfRlR BRR S|®® RRT *Jl?J RT ! 

8 . Sf^® g^tW RvRWR RRCR BRtRR RRRI35T R]W RTW ’|I«<jF©'® fTBT I 

5J^Jn * fatsHtM £|<.*il | sr*ik W (,ji«.<p®| 1« J i>jM'®’*RTtf ^<1^1-9 I 

SRR ^S|lfa<J> a^r ^RT KMn0 4 (RQ¥f I ^^1^ itRsfi* 

‘ s ’RI«f I 'iJ'SIlPi^ ^<Pl® WITORR SRN faff 

fifths ^»\® KMn0 4 a^*^ Ul^(£o a^R <R1»TR ^*i»ikl ^Rt «!(<.<? I 

2KMn0 4 + 3H 2 S0 4 + 5H 2 C 2 0 4 » K 2 S0 4 + 2MnS0 4 + 8H 2 0 + 1 0CO 2 

^5?W K + « S0 4 2 * 

2Mn0 4 “ + 16H + + 5C 2 0^ > 2Mn 2+ + BHjO + 10CO 2 . 

5 C 2 0 4 2 “- lOe > 10CO 2 (WfW^^iW) 

2Mn0 4 ~ + 16ET + lOe > 2Mn 2 * + 8H 2 0 (%W ^->f^<MM) 

2Mn0 4 ‘ + 16H + + 5C 2 0 4 2 " — > 2Mn :+ + 8H 2 0 + J0CO 2 (TSfm-t^R e f ^#*R) 

*t} ■*l5l < ®<i e f ^P® C^r^fT <|R~ 2 mol KMn0 4 = 5 mol H 2 C 2 0 4 . 

1000 mL 1 M KMn0 4 a^f = 1000 mL 5 M H 2 C 2 0 4 W 1 

0*) 0.1 MaspnRRKMnOja^t®®^ : C®mt aw *UHW'Gto to 0.1 M KMn0 4 ^ 

2(>0'® 1 Rct>^ 511® vyirt I 

KMn0 4 'SfPT -o^ ] 58 g mol -1 

1 M ^SRMR 1 000 mL W 2fT® a|t«1«r^il KMn0 4 158 g. 

- 158 x 200 x 0 1 

0. 1 M 200 mL a^ e t sits'® ^RT® KMn0 4 = f()00 8 

= 3.16 g 


£> 8 * 


33 l*H : taafor aar 


’W TO IpTO os|*j)c<p 200 mL 0 . 1 M KMn 0 4 W £|^o 3 TO TO 3.16 g KMn 0 4 Ca'saT 
msm t f 3 ¥ 3 Sfl 3 f <33 TO! 3 Tf 3 Rn 5 f?rc 7 s c.'sln-gt C 3 KMn 0 4 3 TW 13 3 > 3 v 3 3 t a>C 3 ^ \sf W 5 t 3 fa^ 33 | 
43 TOT CwSflsT Rww 31*1 Hj f 3 f TO« M nC ) 2 3^313 31 C 3 I Mn 0 2 ITO KMn 0 4 43 t 3 lil l SHC<> 

"TO I ^a 3 ¥ <l ^<5 $ 3331 , c^r<l<P ■'Ttff'C W 1 C 31 433 KMn 0 4 43 fTOI'SHCa TO I KMn 0 4 
43 0313 ga*! 0 TO 3313 3= 133 0 «j|®rW<! CTO 43 ^ C 3 l 4 0 faat 3 KMn 0 4 C 3 « 3 T $fF® | 4 CTO 1 200 mL 0.1 
M KMn 0 4 g 33 05 l %3 TSRT C® 133 T 3.16 g KMn 0 4 43 at 330 © 3.25 g KMn 0 4 3 ] 3 $J 4 a^RT g 33 0 ^® 33 t 

4 garo 031a wfa<p 4 ta^ gaa atat 5 i$oit> to KMn 0 4 garo afW cairo *wni 4 i tafaTOtto 1 

0.05 M '33llfa3‘ <4f*VS g33 <n% : 

; (.-qwilftv© Wfaa 4 la® (H 2 C 2 0 4 . 2 H 20 ) 43 013 1 5 Tt e tfa^ ^53 1 26 g. mol -1 . 

,-. imwmn iooomL^ 3 ^Tt^ 4 t^gai?*g%i^^il 03 4 fa^ 126 g. 

/. 0.05 M a*wi<i )|3 250 mL 4 fa* g 3 Rf 3 %^o '=l^|lPl<P 413 *" = x x g = 1 .575 g. 

^tCBf 3 *fBir s 


i. 

«. 

8 . 


250 mL 'sr! 4 l'®Mi 1 


psica araw 3*3 i 

IFTTO TOT (,ai«rl(fl< faf*l4|RHI WRIT loo mL 0lf%* 0tfa Rfl3 33 l 
0*T-gf9F ‘wlwa 3f 4 (wfarG tifittth 4JIWC33 31TOT 1.575 g ^«lfa<T> 4fa*C3 'e'SF333 l 

yic^s W aTOa afro 43 wu 'sow aai 1.575 % wf^ra 4 Pito> to to 

JPlC3>3 3f^iJT RJ13 35*1 I 

IF^TOP '®lt*ilat»| aWTO «3W C31TO13 3131C3T s|UII«r3)il alia C3T3 TO 250 mL <313*3 ^33 i 
(3)*ffllH^*lPn» 4fm 533 to S&5f3 KMn0 4 aTOTT CTOT3 3*npaiT f*43 : 

«p|(.«W 3131 : 


d. 


i. 43 # ^j(.fu>c<!> 0 «* 5 >* KMn 0 4 533 3 f 3 l *IWIV<.*I ftof ^ 33 tft% taTO KMn 0 4 533 3131 
3 ft 3 C 5 <i *jaT 3 tC 03 $03 3 % < 4 ?t ^HT BM ^fP«H (^TRT Wf ' 3 TH I 

a?# <pR<pjh ffiwa SfSTT't g?R!?T 20 mL to TOT ^JRTtS? Wrjj gflTT 5 

mL 1.0 M H 2 S 0 4 W cm ^ \ 

«. ^fwFr ww «n?r 60 °- 70 ° c aw to w i 

8. <p'€3ci?ia' gfasr aijr ^ Itor w i lautai^ *k<& RFf&ia caf^nr kmho 4 

IFlC^a gTOa TOT Rna W I SWW KMn 0 4 TOfa ^ to W? I RQhUjil ^ag - MnS 0 4 

43 Mn 2+ TOTO a«TR KMn 0 4 43 t 3 TOm ^13 ai 3 43 ^ W® TOf 3 a^tol I 

d. %3 %3 KMn 0 4 53 ^ C 3 fa 33 43 S. 4 ^t atRf JHR 53 B 3 TO ^fRlTTOT t> 4 »l<a|C 4 

Hl^tRo W l 4^3 aiTOT G=PTO JMt^ TOai g3a casta 3< Wf TO tort ^sPflT TO 

afc^, ^®tro aro ata aato to i 

fc- W*nca ajc# 2-i ca#t KMn0 4 gaa caia to ^faror jpic^ gac'ta 34 ^ift casta 

3^33 1 toiw 4aa^ro M ?ttoaa caa toc^ i caa at^ faca realtor 31a i 

< \. 43 ^ 5 tC 3 ^K 3 t ^313 rfb tj[$'ci$*fa 3 ^ 3 ^ TOT 3 TW® KMn 0 4 g 3 CT 3 TO 3 aC 3 ’Sj&T ^13 ftof 313 t 

'TO' TOT 3 TTO 33333 iSl^ujia « 3 S 3 'STO ajC 3 C &3 033 ai^ 43 ^ tJ|^CiS“fa C*fC 3 ^JC 3 C 53 C*f 3 aii 

3 lS 3 '»tc 3 caar 43^ 1 


•ifolTW ^TRFT 




’SlXua-FT ’®f&t ^ : 



ij|i« '9mi1»i4 
A®? TOW ml . 

KMn0 4 3TOJT 

KMn 04 
TO'®*! mL 

TO^ffKMn0 4 gTOiT 

iTf^mTOmL 

mL 

mL 

i. 

T 

10 


* 



A. 

10 




0 . 

10 





*TOT : TO'l-I^Sfm 5f^twt TO CTO ^rr?T— 2 mol KMn0 4 = 5 mol H 2 C 2 O 4 . 


Mi = KMnO.; 5TOf?r CT1®M TOSrtSFt = ? 

Vj = KMn0 4 m TOTO 

m 2 = H2C2O4 W '■narr = 0.05 m 

V 2 = H 2 C 2 0 4 i!<C c t? 'TO '©*1 = 20 mL 
*f*ll «H : Stem's KMn0 4 JjTOfa CTtTO 1 *JTO3Jl = M. 

totost: 

i. 4 ^0|TO Sff^Rmr C4TOT f*#TO?T TOtTO 1 KMn0 4 5^T feft Pw-lc** TO TO I 

a. TOtf*FF g?ro ^ftror uro KM 11 O 4 tot ws^r att i 

O. t^ttdjTO CTO <pC<TC5? Mn0 2 4<T TOW* ’SF’JTOFra' TOT FeS0 4 S^®T ^RtT ^mUm* TO iTO ^ l 

2fS^0f« KMn0 4 5TO<T C5J1TO WrtZft 41<lAfcl TO I^PiC’f TO? <?FTO 'oilsws (Fe 2+ ) 

• *nm KMn0 4 ^*t^It <&m (Fe 2 *) 'ailflWfl *lRkM Prfu • 

$*llt(fwt'© KMn0 4 ‘lfe*‘1l<31 flrH*A't*r f3Rt TO ^ TOFC® Fe 2+ TO? 
fa'Stl^C? faRtt TO I WT KMn0 4 W TOT Fe 2+ TOTO Wlf^ TO Fe 3+ TOW ’rf^TO' W I 
1 3F5'S*Rr 1^(5 *1 ^n^lfi(,<p <plc,«i pffPfC? 5TO? Fe 2+ ^liiC'Rl *lfiwl"i I^WRT'f ?Rrt A ? 1 

Uftt5*iwn t^Rim 

2 KMn0 4 + 3H 2 S0 4 > K 2 S0 4 + 2MnS0 4 + 3H 2 0 + 5[0] 

10 FeS0 4 + 5H 2 S0 4 + 5[0] > 5Fe 2 (S0 4 ) 3 + 5H 2 0 

2KMn0 4 + 8H 2 S0 4 + 10FeSO 4 > K 3 S0 4 + 2MnS0 4 + 8H 2 0 + 5Fe 2 (S0 4 ) 3 . 

’S'o^C'W ?T? ft(M— 

2Mn0 4 ~ + 16H + + 10Fe 2+ ► 2Mn 2+ + 8H 2 0 + 10Fe 3+ 

?T, Mn0 4 _ + 8H + + 5Fe 2+ > Mn 2+ + 4H 2 0 + 5Fe 3+ . 

5Fe 2+ » 5Fe 3+ + 5e (TOT? felt) 

MnCV + 8H + + 5e > Mn 2+ + 4H 2 0 (falfitf f3FHT) 

MnO,r 'spT? 5 f& 3.C?<Wa? afA? TO^ R'Srlfa'© TO Mn 2+ TOW A? I Fe 2+ TO - 

TOT 'TO arlfff g TO Fe 3+ TOW *rf?TO A? I 5 fi» Fe 2+ 5 fi> ^TOTSt? TO TO^ TO 5 Fe 3+ 
TOW*lf?TOATr 1 


.*. ~i5t ^.(5 *1 ^ o i'®$ AC® C^HT m ~ 

V, x M, (KMnQ 4 ) V ? x M ? .(H2C 2 0 4 ) 
2^5 

5Vj xM, = 2V 2 x M 2 

. M _ V2X2M2 
..M, - 5Vi 


20 x 2 x 0.05 

5 x 


M 
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w <^*Tr m- 1 L l.o M KMnCLSR'f = 1 L 5.0 M Fe +2 S?*r I 
sfc?nsi% StataPta ^ORR : 0. 1 M KMn0 4 333, 1 M H 2 S0 4 £R c r « CRW (RRR 3FRR*& (FeS0 4 . 7H 2 0). 
f^t^P : KMn0 4 3*3 i 

: ^4D rj 333 35) St ^(®i<t i l (RsR | 

: 0. 01 M KMn0 4 W l 

: 500 mL fafl?. 250 mL RRR git#, 'OKRO, JFtW, <0lW*t I 

*nflSR*fRf: 

i. OTRP C^m RRRR^ 3T 18r FeSQ 4 .7H 2 0 43 *3 278. 43# 250 mL ^T1il'®C*3 

3MWD TTWT 1 00 ml *TlR Po 6.95 g <RR3S CWf RMOG C30T 3*C3 533 £j^® 3R I 
■5.. 53(13' 'sjiwRt'Sl 3Tfe gSta ® 3C3 2|«il©rS)ii ^nf^T (ROT 4(5 250 mi. 533 ■2i4S , '» 3>3 | 

«. I M '■MU MU 100 mL H 2 SOj 533 43 I 

8. 5f33T34 Ft^ C3T4 f*fWC5? 3R7RX 10 mL C0313 3MW0S3 533^ 43# 3#3>il*l f^C?T 43 

an? 2 mL l m h 3 so 4 cf ^wcBh rrrrj cm 4 ? i 
<t. DteOh tot o.oi m vmmmr KMn 0 4 533 fe 33^33 §*]f5®wi( ffe (5#i3 ^4 «r 
f%r*r?r*i < 

'b. KMn0 4 533£4 OTR? C#fe *PtaiH |HC^3 4M? c^m 3l*1W> 33133 TOU cm 

353 ?© sft^j , 3#w3 wm* fer 3^*1 iSl «iwi>ic'®i i t>itiaj*fR3 cfkrt 43* w? *»Pi+jh 

3FtCTR 33314 #fe *(? 3T33 TC3 1-2 (R#T KMn0 4 (ROT 4£3 53C33 <Ff 3,1 Stale* Wf C3® f? 3*f 
5J«T t>f?jQt“nR3 C*f? f? 7 ^ #3? 3>S3 3F3 | 

3. 4 '*1*31*1 W#3 C*R *# fe *S#T *C4 to 3T3 I 


br. 43*3-a#Rrr 3333 ta*# T»l?e3 jf R 43 i 

^■^_^_| Tr - L! p. u 

: 



FeS0 4 'Sfl?«S| 

(mL) 

iiMtB* KMn0 4 3? c T 

^FI^KMnOjTOl? 
'^rnrsR (mL) 

* 

KMn0 4 4$ ^ 
(mL) 

i? #' (mL ) 

C“I?*IT^ (mL) 

5 1 

10 




X 

* 1 

10 




« 1 

10 





333T : KMn0 4 »fl? ^TI?r®*] x mL. ^5® (RW Rf?- 

1000 mL I M KMn0 4 3?^ = 5 x 55.85 g Fe :+ 


5 x 55.85 x xx 0.01 l4 ,. 

x mL 0.01 M KMn0 4 3?^ = g Fe = w g Fe 

.*. 10 mL (RRPT Fe" + = w g 

.-. 100 mL (Rs?pr 3^:^ Fe 2+ = ^j ( |° 0 = w x 10 g 


.-. SJ\g\s^\s CR30T ij-qf. 0 ] |- e 2+ ^13 ^OrR — 


%(W/V). 
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S 3 m Fe 2f ^i<jw<i 3^3* *31 3 f 33 nc 3 * 4313 c®r=r<rr ppm mwwi 4 m* 3 Rh v *h 3*^ no i 53t3 5133 ppm 

SW ’feT't (mg) _ 

^ Ml = aim m*i*H (mi) x 10 1 m*iw>k«i ppm v^w* wp'f w i 

3 M 3 H\ 4 l : C 3 ft f*f 3 * 3 * feif*KT W <Mt<H I 

• mtflltvblftfNS l>1$;ai-1ws 3T3TC3 53t3 Cn 2 * mUGM 3tmi3 ft*!T33 «ft 

3mlf3t«><j 33$f fmfi> 3K3 5*35 3*3t 43 | 

(^) K 3 cr 2 o 7 43 sm 533 swf^r, ( 3 ) spin K 3 cr 2 o 7 533 m\ Na 2 s 2 o 3 533 sf tw^n , 

(3) «rfw^jr spm Na 2 s 2 o 3 533 mr 53m cu 2+ 3fmn fnfcn i 

J ^ (CuS0 4 .5H 2 0) *1 list's g wt 2 e f«Tt3 a^'o^s 4£3 Cu 2+ mm o S0 4 : ~ aj^TM* 3f33« 43 I 

53m Cu 2+ m33 mm* %3C3 rni>33 3*t3 1 ki ®H3 nftco gD'^'s 4S3 k* mm o r mw 3f?n* 53 1 r 
fa m3 faCTW mF<n 3*13 1 

f3faRir : 2 CuS 0 4 + 4KI -> Cu 2 I 2 + 2K : S0 4 + 1 2 3T, 2Cu 2+ + 21‘ -» 2Cu + + I 2 
. wm etf fafaRlT : 2r - 2e -> I 2 , fTOn^fafimrr : 2Cu z+ + 2e -> 2Cu + 

4 «rc? ^35 i 2 43 uffoMw #n> afsrn Na 2 s 2 o 3 533 313T TjfctffD 3*13 sits mnwre 

mmv g3n <^um Cu :+ mam ufmn fa33 3*3t 43 1 
INfaSiO^ + Ij — > 2NaI + Na 2 S40^ 

hunt's* ^sffa^m mwit* c®nr nr?r, gt inm cu 2+ mm r iito 'Stifao m3 43* cw\ i 2 fago* 3*^3 1 4 

4<p<.*it«n I 2 C3* faerlfa 1 © 3*3125 gt C3t«T Na 2 S 2 0 3 43 sfratm I 

2 mol Cu 2+ mm = 1 mol I 2 = 2 mol Na 2 S 2 0 3 ; .*. 2 mol Cu 2+ mm = 2 mol Na 2 S 2 0 3 

3T, 1 mol Cu 2+ mm S 1 mo! Na 2 S 2 0 3 ; 3T, 63.5 g Cu 2+ mm s 1000 mL 1 M Na 2 S 2 0, 533 i 

3 S TCS!3 313T : *WCSft 3J34ff33* (2# 133*13*3 fayfaHI 4^*1 lift spm K 2 Cr 2 0 7 533 sf&5 3*3 i Sffl3 K 2 Cr 2 0 7 
533 3T3T 333314^5 Na 2 S 2 0 3 533C3* m3 me I 3^133 Na 2 S : 0 3 .5H 2 0 f353i 43-^ 1 ^ n'Qn £3^30 

C3t3fi> Sffo3C^ 3 IPp«j|^ | C3 333T3 4l& 33j|*l^ 33T^ 33 1 m$ filWW« Na 2 S 2 0, 533C^ 

2fl3«3533 m3 m I 4 $c%c-tl 43^ 35^3313 SFTCm 100 mL 3Tfw 3lf3^ 3 g Kl « 2g NaHC0 3 
5%f» m3 533 s^* 353 1 4 53133 w 2 mL m H 2 S0 4 533 C3T3 3?3| 4 53W3 3WI %3^3 

3mC3T 20 mL «tpfs spTf3. (0.02M 33313113) K 2 Cr 2 0 7 533 S 4,1 to C3T3‘3S3 I 43t3 531^3 gC3 43# 
031^ Sm 313T (M^ 5 fsiftS nWT3 Wf C3T3 3T8 | 433 0313 UP# mi Ufmn 3lf^ 3# 3131 ^C3 C3^« 
3Tf3w 33T^3 53133 3C3T 3to I 4313 "4^ fk3 Na 2 S 2 0 3 533 JMC3>3 3131 C3T3 3*3 l 531:33 3<f 

31333 313 33" 4C3 53m 3E3T 1 mL ^Bltf 533 C3T3 3*3 I 533 3T? %T 3«f 3133 3*33 i 4313 m3* 

m3M#T3 Na 2 S 2 0 3 533 C3T3 3*C3 533t3* ^ 2T3f3*o ^3 I £f3m f<*5C^) 53 CM 3 3 c f ^3 C3C3* 3^113 
<>C3$ 33? "4133*1 33[Sf 43 I 

K 2 Cr 2 0 7 + 7H 2 S0 4 + 6KI -4 4K 2 S0 4 + Cr 2 (S0 4 ) 3 + 7H,0 + 3I 2 
2Na 2 S 2 0 3 + I 2 -> Na 2 S 4 0 6 + 2NaI, 3T, 6Na 2 S 2 0 3 + 3I 2 ^ 3Na 2 S 4 0 6 + 6NaI 
335T : 1 mol K 2 Cr 2 0 7 = 6 mol Na 2 S 2 0 3 

ViM, _ V 2 M 7 

” 1 = 6 * 

* 

.. 6 xV,M lf . _ 

•*- M 2 = 143TC3, Vi = K 2 Cr 2 0 7 53W3 m3*53, Mj = K 2 Cr 2 0 7 53m 3I3JT, V 2 = Na 2 S 2 0 3 53m 

m 3 *m T M 2 = Na 2 S 2 0 3 53 m 313ft l] 
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iPTRH : 


: TOflltvH ®mgtg I fakHliy [, gr^t^s TO C*fPT t? l $dj« fWg WJW «tw *F«T 

Cir + ' 5 rrgtgg gR<p ntg wt*rT *jtf,<i *rr i. ^ i ®rafggT g^lfMcng ^ht ggw 'aiR>R<&> ki win gsgT ^?r i isngg- 
1^s?m tgfaRrra i 2 ki m ntw ki 3 nfcg to i <4 TO?m i 2 to gp#»\s ^g-gr i Na 2 s,o 3 ^g 
’Ttw I 3 « (I ? -) gg fgfajgrf \ is 2 o 3 2 ~ + i 3 - ^ 3 r + s 4 o 6 2 - 

1 

• wt Na 2 s : o, ggn w n^fareggro cu 2 * toto nfrro f2tfg • 

^ : 250 mL TOig jplwi TOT 2g (CuS0 4 .5H 2 0) to fro 200 ml. ggn 2t&5 gsg | 

^ ggn OTO> gT^tWT 20 mL ^SrstM |plc,g> Reg ^ft« 2 mL IM Na 2 C0 3 g*m (TJT^f gsg 1 

^t«pt %r <tfg Cu(OH ) 2 <s<t TOrrorg to «ng gro ctffijrg m&m q n fSrc m ch 3 - cooh cm 
^ woti g%f* ^r 1 4 tot 10 mL 10 % (w/v) ki ggn cm g*g 1 xotwrotw cnra 

^siwia gM 5 ftftS cm nrs 1 $ ggro^ srn Na 2 s 2 o 3 ggn gtgr ISt^daS g>g 1 nror Na 2 s 2 o 3 ggn cgm 
^ sro ggm 2 mL cro 1 ggn nt? %r g*f *rm gro 1 gro tott Na 2 s 2 o 3 ggn cgm gsg 
wjpg gg^tg g? ^r 1 ^grrg gro 10 mL 10 % (w/V) kcns mgr nh 4 cns ggn wm to ggro 

^m'a 1 ggm g*f nr? ^ ^?r gggn ^ w c*rrfw g ro i feg ^ sg 1 tos 
Na 2 s 2 o 3 gg*t cgm g>cg ggrf% fggrgn <m 1 anffe fg^c'® ^t*r fg^^t mar nc'sg mm 
'srgsr^n n^g 1 ^rsftg ng?1% -ai^gger g*cg gf& at^s 1 

Na 2 s 2 o 3 ggcng '3i^c5*?r ; 



C 11 SO 4 

^ItndR nt^T mL 

ntfgsr 

N8jSj 0 3 ggt' , in ’i'} 

TOPsg mL 


c*n*vfr 


i 

20 mL 




- 


20 mL 






20 mL 






n®RT : 2 mol Cu 2+ = 1 mol I : = 2 mol Na 3 S : 0 3 


I mol Cu 2+ TOg e 63.5 g Cu 2+ = 1 mol Na 2 S 2 0 3 2 1000 mL 1 M Na 2 S 2 0 3 ggn 1 


.-. 1 mL IM Na 2 S 2 0 3 ggn = 0.0635 g Cu 2+ TOn 1 


3 £]r^nw%r gsro 1 

^ng«iH'®t : nTfgtgSfgg onf^r fnw mrrsf%r f^fnar frog i 




pfrH»^.0.Q1 M KMn0 4 gg c t^^|g <wa I uo(j 4 ^ J 


: nHfg^fgg §nr?(wc« KMn 0 4 ^sngg %ro fern to ^ FeSo 4 

fg^nggs %TO fa^rr to i swn KMn0 4 ggg gtgr FeS0 4 ^g Fe 2+ wffg® to Fe J+ tow nfggw 

to, §Wnwg gjgro to FeS0 4 ^gnfggwfgTfignggT^g 1 


TOn-fgsngn ^fejjng Rfapgtg gifl*g*ifl»- 


2 KMn0 4 + 3H 2 S0 4 > K 2 S0 4 + 2MnS0 4 + 3H 2 0 + 5fO] 

10 FeS0 4 + 5H 2 S0 4 + 5[0] > 5Fe 2 (S0 4 ) 3 + 5H 2 0 


2KMn0 4 + 8H 2 S0 4 + 10FeSO 4 


^ K 2 S0 4 + 2MnS0 4 + 8H 2 0 + 5Fe 2 (S0 4 ) 3 . 
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*il?i^c<f | ^rpff fwc®i — 

2Mn0 4 ~" + 16H + + 10Fe 2+ > 2Mn 2+ + 8H 2 0 + 10Fe* 

^T, Mn0 4 “ + 8H + + 5Fe 2+ > Mn 2+ + 4H 2 0 + 5F e 3 *. j 

S?m : 5Fe 2+ > 5Fe 3+ + 5e. 

«r*T-f%f3RTt : Mn0 4 ~ + 8H + + 5e > Mn 2+ + 4H 2 0. 

4<r# Mn0 4 ‘ *pf<F 5 ft SW Mn 2+ ^5IHW ^ \ si f^lt Fe 2+ 4FFft 

TfR ^ 'SrlQ^s ^721 Fe 3+ ^JT^R^T ■'ift'Ts 3?T I 5 It Fe 2+ 5 It RR 4T4 i snf?® W 5 It Fe 3+ 

^rraw ■‘ito® i ^®it titsSRepr ftffc ^r^nfr c*irt *mr- 

1L1.0M KMn0 4 5RR = 1 L 5.0 M FeS0 4 S^ c T I 

dwnifto : o.oi m KMno 4 wr, i m h,so 4 brr « crpff *nto& 

(FeS0 4 .7H ; 0). 

to"l^ : KMn0 4 BRR toft t 
S3W(t : 0.01 M KMn0 4 B^R I 

2fc3R!% : 500 mL tol*, 250 mL RmiFP^ ^t, ftoft, OT, fef®ftp! I 

^vmmu 

>. CRfW C^m *1MW& $R %fla«*r FeS0 4 .7H 2 0 4* ’STRto 278. 4<tft 250 mL ’SJtWTTR 
‘'if^STt'W iplc^ ’SJPU 1 00 mL RtR IhKI 6.95 g wh^ C*F3pT ’TpTWt CTTfR <FCs JRR 21'®'® I Ja^Hc^ 
'»(t«Tfsn^®l ’ItPu.'® 5%^® SR^TTsRPr RlR (TTfR <J>C<1 250 mL 5RR 2|3F© <K4 Rt'Q 1 
*. 1 M RRRiafR 100 mL H 2 S0 4 S^R 2RT® ^ I 

O. *fto*FF C«IW ftolt5*r ^rf^nRT 10 mL (RRPT *fMW*(.t* S^ft^ 4R5ft <ftoTPl iFITSF tor 

■jARtt? JiKRRT srm 2 mL 1 m vihjimw h 2 so 4 srr 1 

8. '5pf?r 4Rsft <iiw(.t 0.01 M KMn0 4 £j4R ft(3i ^JWtSs ja^ls 'S v lf<i'©(,«is R& ¥f5f 1*fCR 31R I 

<t. jpzfc srm KMn0 4 srrpf c^m <Ftow jhum c*rtpt Rttos g?m w c*m m« 
<m <w*Pwm jhw «iotitoi ^w« 1 

\b. titraH^ iiw ^tsjw ^torpr iHt*w ^rnipt cbrt gm 

#ffto ^ WP 1-2 c#itr KMn0 4 CRfR Rsra brpR ^ ^i^'«rw 5pm c^aR 
titcSRR 1 

H. C*R ‘TORT’6 vst (PPT t 

V. t£3<p^v»lC<l f^fS tltcjjRR ! 

tltfS*RW|tt : 

R«Rt : ROT KMn0 4 Oft x mL. tltfS*R ^3)-W*r (SHt m~ 

1000 mL 1 M KMn0 4 = 5 x 15 1 .85 g FeS0 4 

.-. x mL 0.01 M KMn0 4 = ^ x 1 ^ 1 j - --^-- g FeS0 4 = w g FeS0 4 . 

.-. 10 mL SRPf FeS0 4 W w g : 

.-. 250 mL BlW FeS0 4 W = w x 25 g 

.-. 2TS^f® CWT *n«iwli S47R FeS0 4 ^ Rtot g. 
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^ faM *»W|g ajMRT^^f 



(Uses of Bear Lambart Law for determinations the Concentration of Solution) 

53^% to *31331 *nt, w 0*101 fgftfc ^ttgro 43*3^ *31013* 3^10* 43*fc 5303 ft*Rr 

*301*5*5 3*31 33 *®3g 4fij r®*i'»tc ,> r Rw'® to 313 i 3f*j3 *30 sifotpPi^ 33, %f *30 c*ntw ^3 43^ 

3# to 5303 33jto fiRTft® 30 03 to 313 1 #0 io, sf%*pt^ 3%i %*si i r , cnto 

3f*1J3 '®l3 va l I a 43\ 2f3tf5*5 3f*tJ3 I t 30, 

I 0 = (I r + I a + I t ) (i) 

mm 301 43 *to* ^ « \awjto gm* wt *503 33 ito *3014 3^ 3*30 ter 

cror aitofc #0 *tfan*r 43*? 33 1 *om *3013* 01305133 *3 5303 cror *pRt 3 cmz <m r 3 t 3 - 
^<Klo=(I. + It) ' (ii) 

1768 30 *5Nflf *3t*fto « smfe *31 wit** *©tg*©t3 ^*0 *rfwr fMNt to ft^ios 33 433 

SWT3 3*03 0, “0101 3ES> 31303 33jf50 0*101 43*fi> «33 tn^jRRS 43*3^f '3013* 3f% £T3tf3® 

< P?5 C°1 313T03 *(?K^»3 310 ^I0t03 'fits '®l3*Al 033 30 ^010*3 'ols'©k l” 

( 4 TOl = X *533 Ml f^TOto *30103 ^tepst, t = 3 t 3 J 03 < 0 ^ ) K = * 3 mfl% 3 * 503 * 1 ) 


- f y = kjdt 3t, - lnl = Kt+503* 


(i) 


333 1 * 0 33 3533 1 = I„ .-. - lnlo =^33^ 

.-. - lnl = Kt - lnl 0 31, lnI 0 -lnI = Kt 3T, ln^=Kt (ii) 

1 333 30 fiSll^'o *3013 '®\3*al 3f3 I, 3?T *50 (ii) 3?. 3^3030 C33T 30, ln^ - Kt. 

.*. 2.303 log* 1 * Kt (iii) 4310 K = *3f30m' (absorption coefficient) 

At 

R'Ssl'D Rain 3 i f*['S> 503 5003 333141 1*i4iJ 0FC4 3*it3*3 c tfi> 3I35J3 3*03 I 

3J0tt» 30103 « 30 1<* %W^R33 30T W»\4 ^33 TO3 f 1 852 310 %f3 5303 333M1 « 

'°l0h 1 'St^'oj 3T03 301 3”33f £(1«f&'© 3*03 1 133103 JjjflfU 430, “ 03*101 5303 331 !M0 43*3^f *3013* 
3f*J Sj3lt3*5 WW 5303 333130 310 ’310103 1 ®t3^l3uJK33 ^|3 *310103 *§tg*513 33T*[^n1^<P l" 
t^3t03 3 J3f : 3lf& C*HlW 0^0*13 *#3103 310 310 5303 333013 3*03^ I f% 3^313 
3010F10^3* 0ffe0*l3 53 0m TO 13313 31^13 333^ ^03 3l<10 3*f3T 331 313 I 3XCTO 4fi*0* 
f33103 331 3*11 33 I 34^ 430, “ C3*10l 5303 331 150 4^3^f ^Tl01 SHlf^© 3*30 *3l' 9 lf®'© *31013* 3f*B3 
^3 '*1^1^13 5303 ^3*0^3 'Q 5303 333130 33l5 v fl1^3* l” 

331 313 25% I 0 0fTO*R b 00R3 33 *=fe03 333 C*fl1w 30 3#ft *ff^3 <#313 31 “3131 
C®5 TO *3^33 sm to C3l30 310 *513 «lfiNW 75% L = I t 4«T0 4t *33^ 'WfouMS C3to*R ^3313 
*3103^ *303 fe®3 to *3to3 3*310 C*fll3*5 *l%3 'lf330 TO (25% of 0.75 I) 43^ *3to*W *tf&3 
*ri33H30 (75% of 0.751) I ^531X^11331 JaPtl^l^C^ 1^0 ^Tt1% 4*510 0T>1 b 43 ^0 Pt'^^l | 






£> 8 r» 



i 0 = c<rfem^ 

i = 'silWu^tft tdf&nptpRT '3ld«i 

c =g^mvj^i||^! 

b = CilfeW ^t<T ^ 

frtir i 


I*** | 

tear «.:>* : %rf<r ^ar?r *iftar 
t = f = ur kb k = i t = 

/. log T = logiolO kb log fe} 

log T = - kb x logio 10 = - kb x 1 


log t = - kb (i)^t 


^sjhh cniSt ^prsnsTf? ^*t?t f^r^r^r i 


T ^=,o 


-kc 


[k' = *^jpT ^ 4 <<P <J^'° c = J3 < 5C fc t<l 


log T = logiolO = -k'cx log 10 10 ; log T = - k'c x 1 

,*. l og T = - k'c (ii) 4T>T •TTffltfo ^ 

^ ^ar tjfi> ii<pQi'® <p<i c'«r ^rrsRit *r^pr ^jai ^ c^tc^rt ^jar *ttw *1 Rift's i 


(i) => log T = - kb 
log T e* b 


(H) 


log T = - k'c 
log T « c 

^’srmrtirsir® *nf*, logT« be; log T = k"bc ik" ^ 
k" - a s O' I^R^T (m ^rm, log T = - abc ^T, - log T = abc 


A = - log T A = abc A = -3T 


A — — log T = log j = log j = 


1 . L . 

~“^abc 


ii) CWTC?T?r ' 3 JC3Rf I <pf(si C*bS3T 5RT l ^Iva^t ^ff^STK, 


T = “x 100 
to 


I _%T 

Io“ 100 


, I . SL 

l °8l o = l °Sl00 

log ^ = log 


A , 129 

A =, °8%T 

= log 100 - log %T 
= log 10 2 - log % T 
= 2 log] 0 10 - log % T 
= 2 - log % T 
log % T = 2 - A 


% T = anti log (2 — A) 


A = log % T - 2 













b m aWT ^RTT ^T C^rST f^Tt 4Wt ^ w ^ ww m/Pf&H aw arm 

■?s?T ?TT i a <3* JHSinftfi)' m ^B" *Tf fm ^3f H t 4) 4 ^7 file's | 

■U^lRrW’T 'ifHfth(' , fltl STTC®t ^ ’fl1i> *ml*Ri a 4? l^fT^T (C*T*fTC*f b ^s. C 

cflftcs? cm cttfm afp onm e mr i «i^, a = e be. 

c = mol/L. mt3*P5 <3rfeweP? Bpff (ultraviolet) >fl^s l ftrm (visible) *131 ’flu 1 cm fricm cm 

(cell) m 3TT i e 41T '-am = L cm' 1 mol' 1 a <5? W cm' 1 g" 1 L I WlMC^ 1 ppm W SC gN^BT 

^?T i m l OiHCUf!?^ WlRtClW (monnchrometic radiation) ^<«rnRf& 7T C*tlfe5? 'tfOT’T ^1?P# 

^RhRSI* 53T 1 

A = ebc’#mr^W rw l? mt WfM Tfffp# ^ CWIrT ’rf^TICTlT I 

A,e,b *a^f^^m^ , miw^wpr , *itpp'iw ^rwr sffi c ^ m&r cm i 

log ~ = e be 4 ^rflw 1 ! <im <r m t <«ffl ^ e,b«w mw nraipt cfl?w (m 


t 

%flW$T: 

i. bb*t m mfs ’sr ? rr ^sft •$ ^pi ^?r i i.o x io _;i m t ww'^uarwmnaim 

cTOr <a ^r anpEnwT i 

mfi1^'5lwTs^ e r^ s ^ 1 c*rtfm ^ cB 5 r®taiFo < « , ft'o i 
*. smr acB?r ^<jswt t#m Prcm*, mms* ^ mra m*r ?wr mr «q 

<i»t4W ^r i 


®H1M«| > : C+TWT C "'Wt?! wJlfSlGimi 1 cm C*rc*I T*R RPPl mi dW 70% 

mfirs cafOT m i w wwlnriw cm afo ctm wsrat 2.0 1 inkl 


mm : 'sihul Wtft, log ;j; = e be 
log ^ = 2.0 cm' V' L x 1 .0 cm x c 

c = 2 loE a7 = 0077g/L 
.*. ?'S^ 1 w»ll'fll 0.077 g.L' 1 . 


’TOmC£BW'*ra = 70% «[«fKT = 0.7 
^1? X|«i(|lfl|, c = 7 

cm ajfe c»im e = 2.0 

CTfC^Rf b = 1 







e l^SF^ - ^.^8 : ^ 

i. 1 .0 cm ^TC#|r 44^ ^3f C=W T *TSfTf g4H C«tw «flWfl» 'ossrtnt^ 'STNllw ^Mra 70% 

?$ | *jf^ ^g<f C*fW ^IJVSl 2.0 571 «C4 g4C c l4‘ W0t 4*4 I '3 1 SS : 7.745 x 10 _i g.L 1 I 
^ 350nm 44et4M*f 0.88 I 5#g4FT4OTm 1.15 x 10 3 cm' 1 . 

mol -1 »34v CTC=14 *^3^ 2 cm 511 '®W ij<iHf5^ ^>i|iaf l^fll^ I : 3.826 x 10' 4 mol.L" 1 I 
O. 550 ran 'BW ^ ftftdtM g 44^ 4SH 0.82 I & B^RT WTM 3.6607 x 1 0 ’ mol.L" 1 44*. 

g^RT CTH14 1.12 x 10 3 cm -1 , mol 1 571 '®t«i wm ^3®’^ 4^4 t : 2 cm 1 

8. 550 nm Wf 'fczfa 44# 4®R g4Fl4 <*MWM*t 0.78 l 54m WlaiT 3.85 x 10" 4 mol.L" 1 44*. 

2 cm 5t*T 4 g?m C4FTI4 44®t4RfEM4 t f?T4S4 I $S3T : 1.01298 x 10 3 cm -1 , mol" 1 t 
<t. 570 nm 4S4* £tWJ 4 44# 4gpF g4Fl4 444141 3.75 x 10^ M, 4««rafifii 1.0 x 10 3 cm" 1 44* WW3 

^ 2 cm 51?T g^m 4<!'st4t<i*f WfT 4>4 I 'B'Sfl : 0.75 I 


mo 


Atomic absorption, UV-Visible spectroscopy, HPLC 'S GC-43^£PB 

Ml fo i w RtflwH ~~ 1 


►►«. JA.iJ Atomic Absorption-^?! jpSKw 


<Ti^srt®tf?^ c*iw ^fiftRFacw f*W f<if^g e T <! i^#?r Rjfa g<Ht,<£ f*W7r ^ ^ft c^sj trit 'ST! 

^77© ’STg^np^ c^tn ^rr^=rr c rf^ s ^it ^?r i *!fto%r i 

^rsrr ,> r^srT*j ’•ifosw i 

fops* *rfw<r (Ground state) ’OTt^ CT t*T 5T4T Wws ^7T (Hollow Cathode 

Lamp) C"5lT^C*l*H(.<h C*tm 4Rltf© *m I ^ W W? CUftWlPW ^ 'Ml t 5 !^ fannH 

9f^sn<l BIBT C*n1w «<T5f fcrWTTT , 3R?ff’f I ’RRfJ 4*54* Oftf^o C^feSP'R Beer law TOST I 

44<3t4M*l (A), f*Nt4 frT4I (b) 44? ' s Tf44T c tf44 s 4l(.'*' v l4 (c) l 

I = «lTC*rt4' *lf^ ('©Igsof) (Power of transmitted light) 

I 0 = 4tf*fi54 #*|J4 *lf%» (Power of incident light) 


1 -abc 

Io =e 


I 


log t-= log e 

1 Q 


-abc 


.*. log y = - abc 


?T, log = abc 


.-. A = abc '®tlT*i, A = log j ] 

A = C*fW 

b = *W Ml (Path length), 
c=wn3JT (Concentration) 

C4stwr 4^i<5 ^«trt wrtait f^f?r s^m 

4^14 4>C*H>f5 5TRT 1413^ C*m t^T 
^?r i i3^R wRT 'snaiRr ’sprsnajH R’iHc,® cMt^T 
(Absorption) k^Hfbtfl '*(^*1 4 i 4t e l T^NfbiH C5](?f 
'©I'Stl'lf ' s Tlt3T 1^f?T 4 s 4t'© ?71 1 



ffell a. 18 : ^‘plU Calibration Curve *34’ 






<pmR : *tar 




» I UV-vis ible spectroscopy-^ few Q 

Ultraviolet ('^Fsw?}^) 4??, visible (^*IPJH) Electronic Spectroscopy £f*lH'o •TSfTTTT wlwl 

C<ilc^ Wlaif aromatic conjugated ('fcul<.5tlc.*tla<P ^^f^TSt) wlt»f £f*C s> T4 ^f^Fs t^fer 

^ I UV #fl*r $r^T 'SWasT ?m\ (200-375) nra ^ visible #0 ^ ^C®Tt 

(375-780) nm. C#T WF (200-800) nm 4if C*fm 4<T ^J^%T 'SmRUM ^ 

afo'© , s 'aM Rattan 'src*rr *i *'#£'* 1 <?Rg^ ^raf^r 

csfw ^bb’-sw ^muSm* 'SM^wtiw wr ^c«KSt3^1u #if m 1 Rfwr cnm ^*j?r ’srsrsfM 

w 1 OTte*nr c*rmR ^ws<t $w*®% ®tsr vsmuwh w?t w uv- 

vis 1 ^liioti sim 'stc=ms <RMt uv-vis Wr°i c*iw 

<Pts *TT I ^ cm «iC*i^kc"t (Conjugated system) CT*£2T sfCTlW l 


4 <pH» Rc*r <RK <p , ®' < p ct w ^’4} cntfw ^ 31 , ^st '^nrit^t ^rt ^•hj i ctH^ f&f%a <puiu ^rt 

C*ltfW a<15f frRIC^ ^RTT *1RI I T^S RfC*f*r ^tST RR»H fc t CiMcT^ ‘'iR^Mc^ 1 ’SflSTf R4ti) aifqxpi^ 

c^PGut <u«33i'e ^?T | 

4 *wif^w c#r i s% c#r% ’sjfereft ^*nm ^rr ^?r 1 

c#r uv-vis csRam c*rtf?^ ^ 3 c« w $gra nra? ^ 1 Reest *tf^r 

TsfafS 'SHlRBM (Highest Occupied Molecular Orbital, HOMO) C*^ $bb\$d *tfe*5J<} ^T f^osl 

'oi*fR^>\© ’STHf^J >amR'5|t*i (Lowest Unoccupied Molecular Orbital, LUMO) ^i*Tla ^ i 
CTtW<r ^WS\ (Conjugation) % C*m HOMO-LUMO 

WR a[PT ’TR itrit CfrtPRT 'SMITH 

’s^r^r (f^nr *ffe) «ror 1 ^ 

(multiple bond) CTTCtT 1 ®f^ «H1P|* 

ultraviolet-visible ^ C<lfOT*R 'SfW&l '&m CTK 
wlthtlMt-M ffifc C*TffW ^Tl CWRT 

^5T wm ^ «iMR^ %*RT ^S% 1 I 

1^5?r '9 mR$i*i c«i^ 

wRUiw wr « c*im firfspirr 1 

cfem C*fm irtair (a = absorbance) «a^«MW<l 

(f<iC"IN t T) <fRT 1 ®?^FSwwj^‘ (n) C®T*lfM(/<P UV-VIS 

^fr#r Rwm ’5ft«ijif*4n w 1 

#R ffiS&-l, 3-^ftFRT * ’=IT C I^P 'Si^MD 
mtf&FF ^ ^*fRK (3fta*R?!it *f% 

' 3 i^c o itf^'®' wFatirlw ^im i 

ij*tTsrR c*tm ’sr^ ^w<rSh ^on - 

“iFs»<3M<5 ^raRilSW C«fC^ \Sbt>\6<5 \SCvSvStHI 
*tf^^ 'Swfil'Blt*! ^R#T HHTotfi'® ^ I 
'itmnwh *srt *tfe<r 40 - 300 k 

CaEmole rtlfiw ^ W^fcs ’ST’HT UHI#4> 

(cw- 'sitewi*iM*4«r w c^pjm ftOmi) 

#w 1 ^w<w3h ^mn^Ri w c*pw ^rfw®^ 
it i%<rsR2n®R, cwnnpwr c?fe*R c*rw^<ri 




(LUMO) 


Ji 

(HOMO) 
CH 2 = CH 2 


' fl 


^ % (LUMO)J 
i ?Wlf 

Ji m (HOMO) 

Ttj 

CH, = CH-CH = CH, 



ffeii 'S.i'b : 2, C5^T-2, 4-^l^w^l 

uv ^frf% gm ch 3 oh 







tc*rc33 *nt*n0f®3 ^sri c*pt 3 ^ m *tf%3 w 53 ottot %3®3 ®<wtiit*fj c<fer*R 
cw to i cm ctH ^»w =3fsm<f c*im to (3%3 c^H^sr?) ®iiR3 *wa$ *m?rt033 

331313 1 


» 'O.i^.'S | HPLC (High Performance Liquid Chromatography)-^ 9 fef c f f T© f3ESt3W3 *13^1® Q 

3®3H f3t*13%ff d^illUR HPLC-High Performance Liquid Chromatography 4<1# '*if^ 5 *fT% fRt>lM 

,j it4*ssf^l r i *n® i ®<rc*i 5 %^® C3t3tc*ir * 1^313 ■^5r^t33£ ,; t3 ■“Rrs^^'t ^ f^tsimr hplc 

^\a»ilc.*i 'at'i'it I 4^ Sixfoil 3^1f 3131 *#3 *313 GjfaiM (Parts Per Trillion, PPT) ’IW K'^'S I 

t*IM»lWI 33W3 3^313 CTO HPLC £13^3 3ml3 TO £pj I ®33 COTTC^SflfTO SlfaRTRl ^ 

^ - o i -Hlffi ft tor, % sm m ^mr, f3if5i*r 31^? warn to ^f#iw*r siferr 3*33 ^3 i 
4troi , f3#twr 333 %r to® c#t (to® 3*51) 43? 3?*|fi® *f3®»ic<i 

arosrsR 33 i arNfw^n^ 3?*j%® ’ijpr t^inidsiaiilw (Glc) ^ c®n® w3ppm^ ®3*r GaFWidswifiM 
(High Performance Liquid Chromatography) C#*M 'S <fal«(.^<i £il?lfe<P Sjj33 *8® 53 l «pt5i GLC 'Q HPLC 

43 toj to® c#*i*rst® 3113*11 R*t)*ih i hplc 43 3f#®t3 ^5 ®i3*i f$3 3 * 11 %ro qjw> ^r 

mrt, 313 TOT «lHv©H«(Pj® (Eddy diffusion) 43?. 0*® ®3 fW (Mass Uansfer) 53 l 

®R®13**10 ®3*T capPntBWli®3 (HPLC) fcq* *HI*3 CC®T5n#W(f® TOS ®^ « £ftTO 4# 333 
Ofr l >l l d>M l fe< l 3R3P3 l 313133 ®3*1 t^RRftlatlfTO £#£313 3^TO ®33 5*RR 3313 STC33 ®3lt3l ^3 I 
•i^jlu ^fC^T®!^®®^ f^3 3*113 35*113 33jf3£3 £t®TC3 £|3tf5® 331 33 ! 8f3tE53 ^13 313133® 

0.1 cm 3 min -1 3tfo PlWH 3tt®, 313 TO <^1^33 333 53 43? 3^ ^31313 fif 5 # f3*jm 

*p|#t®3*f 3M 3r33t«®t3 333* 3® 33 I 4 33133 ®£f3^T f®T*m ^3®l3 £T313®13*r5^ 1^3 3*11 « W3R 
3*113 3113T ^51® 3^3 ®3 ^Htdi3 (03 ^Rl®3) 43? 313113 3T#? 31 ^ 3^f33 33 £l®R33 

(Multiple path effect) •'jfS 3^3 | 31313*1 ®3*T C333lt5l$nf3 5 ^® fl lRi*lRp'9 '®( J ]f<i3l J i^(,^9 f3^?T3W 4f& 

3JC3 iSlfr C3, f^3 3*113 'f0 35*113 3T33K3 C^FWCStSTlfm < J3^)353t*f %55®3 43? ^53 ^®®1 

3tfif® ^3 i ^I#t3ml3 'SRI 313 313K3 TOC33 33lfTO 5<33R 3*11 £1313 Sw®3 £f3R 

m "5rf^® 33 I 4 C3tf%® 31%1 ^*13 ®CTJ 3lt^3 3 * 1 ^ ^sm WH3(CBlS|tt^<l 3^3 3?Wl %TO 
HPLC 33if®3 ^S3 33 I 



5= 

/> 


W 


■f%T3 3sf$3 3*3 3?3l%® 43# 3531W3 33lfTO H^H1C<» 43# 315 > 1^® ®3®T 5*1313 3*113 313331 £RlfS® TO 
13*3*13 ^3M33^TO 9 |33 3531 33 l ijKi'Sl 
3f3S*tm, ^33 ^1331 5H^3 «33 fe% TO 
1 3 M3 <J»nlt33 33jf3C3 f3f®tf ?H3 
^ff%3PR TO I 5*1313 3*1335 2ft3 300 psi 
(200 bar) 5R3 *1PM 3531 ^3 43? 10- 25 cm 
*0135^® 3*1R33 33jfe3 ‘ i ^^l<P<l'-1 'Wl 3531 
53 | 35*fTC33 ^iQwlc’f 333 I f3*|*f^ f3l3C@3 
3T3K3 4C3T3 3531 53 I 43 TOT 3sf^T 3*3 « 

®3*r 3*rr ^3mm3j£53 c*rt3*r « f3®m 
StfaRII 53^® 3TC35 t f^r 3*113 C*1133 « 
fi|'3& 1®0 C3tt5l3 CTO3 1%0 1®0 53 
43? ®3*f 5*1313 3*113 %33 t733^53 

33^3® I « 1®0 53, C3£5^> *pf5>H f^3 




W5f 


stfen^r^r 3 


ffear : HPLC <5l4£l*fTPf 



rrrr : *tar 


0(^8 

THfir RRjfaGI '3ff®2FWfC 6 T 3RFf *RMR Pifcjj ^CR ,p Rv5' I R^ER" f®sf RR«i ^RTMPR? 

^icvr rpr sfi^ itfor ftsM'ai ^cr R»cBfcw c%r i «r=t mr RtR 5R%r®r cRf*t ^r” Br MR cr 

(p\ ^r rrcr ^tr i 'MRfRR* Br MR £i1% rtc?wi^ <Rf*r 

vaifyffei ^ voijsr MR jj<|^R>a | JfTOf RR, OT RRMR 3R t ^Pt 3 1 *l'ohRtE« CW- 

f^ftfg '^rsrpfl, wr mt, fafR^ r*$r mt, fRfRt rmr <Mi, rmr' rjr, RIrS sirr ^tc< 

<igi i cv i < j , sr*fjfe?r £|f^f& ^rwor RfeR*f rsr (t r ) PifnS i ^t*r*f crRRr RftR ^ht ^r® RR^T ,Jt t*R (t r ) 

c%^Br '3iif»<» wf i feci?$M<i rricrj crMr^rr *mR5rr 6 T « mr^R* ^csiUm 
| >i>hjhr>i(R R <?^ar^T fR*for rrr *nfiw fRffiR ^rt ^r i 

» >0.y < L8 j GC (Gas Chromato gra phy)-^ *fel fc Mvs B 

GC (Gas Chromatography) fRE3R®ltR dRRW RsfT Ws RRil^R ^RT^T l 4RTCR MRH MT Rww 

* iji*h<p <j<RH rrt ^?r re*t *fiR wHaiiuJwrf* rrt ^r i f^R MR srff^R ^*R Imr <fr rrerr 

^flPT c^|vj|Q)(5flf^ £f^Po i RJPT ^f$rt wHultulajlfip (Gas solid Chromatography, GSC) 4Rs *0RT '®*l«1 
Gfl»RtO>WtfSF (Gas Liquid Chromatography, GLC) I ’tTPT Rsf^R wH^IujWIBw© Irs Mlfi> 

4 ^® ojr^RrR (Absorption) "RfM RSR I 5 TIPT «R*T ufRltiJWlfa WW <Rf*T 

oj FRrcfc w if ^ RRife i fops r^rr? mr *ttr G»*Rld?Wrf* RRif^R fcsrfR^ ^R I wr 

teR Rtm tMrR <s j#twr « *rf?Ri s Pf* fRcsRCR *jjpt wRicUwift ^ri i c^ifsR (■’fSRw 

80 ,i) 4 ^ ^n^gTO^pf so.8) ^ ^i#w«r sferr ^tpt c<*i>iid?wil^w r^s? ws 
cjpp 'prr^ <Rfe ^rtr sfR 'Ai>ty<j t ^ rMrr ^trjw ^*itofvs- C£C*r rr 
'Q ^^‘’R i 

9IXR ^5f^t capR|t5Rtf^r ’tXPf «?R Ci^1*llti3|£||f*IR ^(RT ^»f^R Rtl^R 5 ' ^tP^N 5 ! fWSTR i 9 RR 
C^RK i PW l f^g f^R Mlf& *IMf ^R?. ^ MR C^3TW I CM1R 'auHHt^w 

2fsflf$<r (Adsorption) ^?T l -RHIS 5 tJT%r ^‘IRR <$3%, f|^ MR ’J^tb^R ■RC^IT 

"^MR®! RRJR?R ^RfR?R < 1T^R ^RR ^^"Pirf ^?T I 9 fTR t»a«RlcaWlf<P« ^K^R 

^5fHlW ’JTt%T ^IHTCSR CTO (CW- ^FR ilWl^jt^, R^IRR 4^ ^ubM^ 

^sjtft) %irw i c^wm otPpr?? hi31wim 'aiHfii'o ^r i «a ^N?r 

CTftiR stJR CSFRtlBlSflt^R *f 8 l^<Nf. c R TO % MT Rw« 'Stf^MRRR ^13 \ 

'Stf^eT fetCR ^RIC'R ‘ t J?f#RRR ’UR WK C^laikutaltPp ^JPt^wtW ^R^o ^Rv. ^T^R 'S'S’^^f ^<pI^ 
vsiHHJ RRRR ,p Ri% %RR ‘ p rf% 5 tf®Fo 1 '*$ fiHRRR RRRR^ <^(.*R RRJW W ^R I 

^gl l CV^ fe^sR Rr 'SIJHNt^CSR ’llRWt ^R FRH 5 tn#R MT 4RS. sfc 6 #!^ Wf MR W^R R^T 
'® e tRt RRT l 

5ffR W®T C^R ft&I B tll^ <i|R> *R1?R RTl^H G2FRjdJRlfR», CTRTW B*RR Mlft> (£IR# IrSr ®fTTR f^R 
M# R^f^R < 3^ , CRU*R 'SRR ^ifRMlIW ^RR^Rf*f§ RRR I RSRttR* RTt^R MR MW’f (Inject) RRf 
^T \ CRRICRR^RT RH^o !W MR (R«TfW) 2fR#s RR I I^R MR ^‘RRRR^RR RlRfwi 

'QRR' tRo? RSR ^JR#twT R^R $R l R^RR RIM, RJPT ^R?. RRRf MR ft'olfst'o R'QRR ^IRR ^RRfRR^ 
fRfifg ^T[ | RRRR iRRRfB^ 2fRR RSRR CRW ^RTRIRRSJ^ iSRR^RlR R=5 r ^RRRsR fofat.'o CRR RIR 
iRR WCR I RR^ MTR (Carrier gas) %RCR RPfR, t^RR, Rlt^H^fR RT R#^ RJR^T 5R I 

4>gHtH<t RRjfRR RR^ RJPT SHlf^o RR ^[P*fR MTrj RRT | RSRtCRR 'siei^W fR^ ^TtMRR iRWT ^R 
(Rate of movement) Br ^oR®T MlR jj^l'^'o R)SRR fip^R^R 'QRR tR«R R^CR I 






ir*tnr foi wwd *N*iy gnrst ?rc?rc^, c^tst^tt ^rtw<r %wr fara w& wfiui 15 rtc 7 r i $*ih<.i 4 
^ ^r g*TBT Sff% ^Fpr, OTS^TT Wt^T C«fC^ ^ I 

^''Hsft^ fror f^Ft^ fetster i 
fafoti f^cCSfi gt?T ^ 

gjr%r g*rm %*ngra '!R5^3^^^3J^^ , ^ 

?S*f1^sr l fSj’HjMg’SR taWts ^T 
#rf$r<rar wr ^r, *rtff© '<>ra 
’sflfig^ fttsm 1 <MI«« Sim 1w 

^sTrr^ asm?* feoSi* 

fspHiMws wHuit-Uwifa crr=tfK3r wr wf ^?r 1 
>inra<! f^'^llc'*' R»tB§? f^n^jic°i<i 'fift'S 
c«t^2ct &m$\m 1 c*r ? ^r 

afw*f wtRt <tt l^g csiw srt^fi> PpHjIw^ 

<rr C4» I H l t5W l f*HI (Chromatographic peak) t^T ^ 4 ^TT'ftCT?T *TRR ^T 

(Retention time) ^T I m*t W W ^IlHlH? «<W ^TT ^ ^t9 'S»'o| ^ CTT& WW 

c*tt^^iHiw^ ‘ s *ri%srr c r 5 f® %sw w ^?r i 

— 

ism cm : <^n?n $*imii«« w «rrsr «c?r 6.023 x 10 23 fl» *Rsng gr ’sirr «jtw, w -arm wiw ^ lintel's 

csipn^ gg*r : o^twr i^rfSfg ■®T'swam ggm ^riw ^ <ri*t gg a?Nt® ^ ^ ^ am wwra 

g^f g®it 3S?r *ftw 1 

ppm : a$5 jf grea fifr fliwgffrfa W<(W mm BOTT <fr ppm I «wrpM« 

arm ^r m \ fiftfiisn g<w A gw <?>*> ntowre (p g > a^af^g g^?K ppm ^nr 1 

®|>ll B t g^r : g^f i 

1M*Rf = l^g 1^r<rm <£&$ ctK OTn^^riim 

c#s Trsrtf^t fipgpo ^c?r «rn^ 1 ^nn% f^g swrw wHw ^t i <?pr ^w®, 

l^swtTtPH, g^r 1 

i$m£ *W< : CSPtWT^lf^^T^^I 

ctw^ i 9 J0 rig| ^ •’’WK : w 1 ^ 1 

ajin^ -f^j : gjMU c«fw w c*ra '©’Si(.«i« OTfsr yiw prrg ^it?r ■jtw iptc^-a g^m 

i sf*^ 7 ? R-gc^o tfllSns'S w *i-9"*fti'w eNww 1 

f^faRrr : ^pi4fiw<j gn « ^rt*ow ot fi&«i ^Bi*r-1%®Rr s r ftfsRjr 1 ®ri^^ 

-sR^f ^C<f RerRrg *wtvf gw <PW I 

g4f ^sn^r = i^Rmr c*m ^sim^ wra^r ^trt ^tfi^RJ’>o ?n^, 'atwsw ^la*! i 

^3JRT •DNftf g«f : <3PT=T g^CTS W fe?T «rn^ft SMlf^'o ^?R?T ^t*ftf^5 ^PT 

g?K^r ■e g^i?r w^nwr^ ^Rtggif^ 1 



fpaf '©•ib- : ^TTPT capWcBWtiPRf c»HPi<p R*flPi 




'OtM) 


<prm : faster ’tar 



(ffi flgf (Creative Questions) p 


i i 


*r. 

b. 



c ^j 

r^ — — ^ 


f~ ^ 


”“ 100 mL- - -' 

;-: 100 mL- - - 




-:• o.5 m ;-:- 

--- 0.2 M -- 


-:- ^ + * ■:-: 


"-' H 2 SO 4 -“■^■" 1 

_- NaOH --- 




” 




SATP QS T w? 

whin g^lw fifsiTB ^stt ^ c<m? 

**T Biwin ^rstmt ppm l^fir i 

'S k *rhc.<M 4 «T 9 fl53Rr 'Q CJJFTBj WJflarf lB*f?T ^?T f^?W BRT I 


1 

* 

o 

8 


< 

*f. 



*W H 2 S 0 4 W W*lfa BRttf B*IT 33 T C^T? * 

■siTbjot ‘< Hiwafl w wt ‘V kiwi's g^t RQj>?ii<i wstwr 

cwa i va 

*r. ^f^nlter ^ficsr ^ *tttai?r 10 mL sbBl* oi$qa*K *r Btcsm 5 0 m L s^Rr stcsiTsr ^c®r ^ 

,p flCiRJ B?W ^ 9 ff|r'3"^T %^f|trn?Rr 1 8 

# 

« I 20 mL *T3RT FeS0 4 3~*Wt<T> H 2 S0 4 <4?T (i) 0.2 M KMn0 4 S^f « (ii) 0.2 M 

K 2 Cr 2 o 7 w m\ mn ^rr i 

,J T , t^ < P'f ^t? ^ 

< «*rt c^r? ^ 

’T. (ii) frlRUj^lwn C^M wr-f^sfm f^f3F?nfi> ^RHi^lnwpf '*i»|v©| | <o 

b^ «m 4 $imhi cw ^ i 8 


8 1 *ffl fMlFRl wn HM csm Hw C^T 09 ^ gt%*T « ^<ll'S?j C9JW 10 g ^pTT 

C®TI3T ' 5 T^ <PM ^^»!m 1L ^ H 2 S0 4 fifths ^sff i <i) 10 mL <y?T^ 

'jePPStW Sl$<£3 W W3R5T 4.0 mL 0.2M KMn0 4 « 12 mL 0.02 M K 2 Cr 2 0 7 SBSBB eRSIHrH BB I 
B*. ^ 

*. 0.01 M HC1 3BCBB ppm «4B^ B-TOMI W? ^ 

•f. BffBB-lBfltHM' faRIT ^TTCR $M<WH BBS? B*B I ® 

b. cB*r o$u$ c«T^r b>bm cribb w bcb- ^<r i 


8 









<t I 1.75 100 ml. H 2 S0 4 5^r 4*31^5 ^ 4 10 mL c<$ 

<F<rc® 0.05 M 10.5 mL KMn0 4 ST'tt® 4i4*|4 4l3lfi?1 I f^ofa taffi 475$ ^tW 75<TC® 0.05 M 10 mL 


K 2 Cr 20 7 7 T 7517 <K<ife 0 i I 

$>sm£ 5 

^ . ppm 7171413 JjT*! 4<pft Wf ST'T- 7H7JT i 

*T. lyil wisth 7W C'»'StIc«i<j ^7 I ® 

^T. WtT® qfo <14^|t.<H C^g ^H1\*l<> *HMlMl 3*3 I 8 


N 


*1 


* I 


8 I 


<t I 


4) I 


H I 


sjtf (Multiple Choice Questions) 


etm ®mnsr « tfrt 2L ftm « ^ ’rpBt 

© 3.341 x 10 ,8 1t © 2.688 x 10 ,9 ft 

© 5.37678 x 10 22 fi> © 1.505 x 10 20 fi> 

9.i5g ta*r fav tc® Rw1*h 

«nfcfac* am ta 

© 7.35 © 7.95 

© 6.54 © 5.92 

0. 12 g C C® 4NPT 73*1 Kivi WT CT C0 2 ^SVST 
^r^W®Hl®!TSTP C® 4 ® ffltfo? 

© 2.24 © 0.224 

© 22.4 * © 0.242 

250 dm 3 0.4 M Na 2 C0 3 Wt ®® 4PT Na 2 C0 3 

’snc^? 

© 26.5 © 10.6 

© 8.6 ® 106 

2Mn<V + 16H" + ne" -► 2Mn 2+ + 8H 2 0 

faRuM- 

1. Mn 43 TftiTWfJT + 7 3£® + 2 33 


© 

vi s^m cumififfl* tar ®«- 

i. ®f®r5n3ji3r $*Rr 

ii. gwjfl 'SUW ^!s*Rl 

iii. aHwd 'aih'stm ^*RT 
%57 Whit 3$®? 

© i 'Q ii © i 'Q iii 

© ii 'Q iii © i, ii 'S iii 

*> i 4 ta tiwt *fcitar *mr 47 

$*43557 5 R?IIf- 

© 2 © 3 

© 5 © 7 

5o | CuS0 4 + Zn -> ZnS0 4 + Cu; t^FHRT whit 
Hlfog 3 3 ? 

© CuS0 4 © Zn 

©ZnS0 4 ©Cu 

■ tar ®q*Bgi l E *n? 43 * « « 53 ^ «KSpr 

. ares 

40mL CuS0 4 33*3 KI C3T*T 75*3 13^ 


ii. Mn 2+ gft $t44tSH 43,7 <pw 

iii. n 47717 10 % 

17*63 whit ilS<py 

© i « ii ® i « iii 

© ii « iii © i, ii « iii 

tar 7 *® ^ihhh^w Tstm trt tit^® 

m 

© AAS *l3if® © HPLC *t3i1® 

© GC *ll1® © UV *l3if® 

KMn0 4 “ — 

i. 4®1t ^[3® 

ii. 

iii. wNffc® Mn 43 wm ts,3jt + 1 

17t»3 whit ilS®? 

©i'Qii © ii « iii 

© i 'S iii ® i, ii 'S iii 


mi l W l feHW ^S*K 35mL 0. 1 5M Na 2 S 2 Oj 


55 I 


5^1 


5 « I 


a^m«rc?rm^n 

>S'?l’it 4 d R^jhh Cu 1+ «itar w? 

© 0J336g © 0.3989g 

© 0.4949g ® 0.98g 

rghhhs- 

i. 'aittillt.'blfiilvi. RrfSpill 

ii. «itt«tR>I»iPo RQffli 


iii* ^h«i*h RQwil 

Rttm whit *iU<P 7 

© i « ii © ii « iii 

© i 'Q iii ® i, ii 'Q iii 

5g FeS0 4 W *3101 it Tdwr 41*1 

KMn0 4 2jCill«H 

© 1.04 g - © 2.04 g 

© 4-01 g © 4.02 g 





<r*rm : 


18 | v£)f5p& « 'ftj 1H41<W t^Rmr feff*FF 

C^Pl 5 #? 

@ t<P«H*P«|j|Pl*( ©f»»v!lVl '0|C<I® 

© Rxlt^oi © CT C^FT ftur*fa 

■ few? id- « ib^Rskipl^sr trl'Q : 

CL1SO4 + KI — ^ C112I2 + 12 + K2SO4 

i<? 1 Rlifrsts wH|5 tt># 1 s(tSR? 

© Cu 2+ © S0 4 2 ' 

© r © Cu + 

ibi RRwjui- 

1. Cir faeilM'a $,£*({,5 

ii. $£5t?£ 

iii. K + ^(.®i , <riii*H '©jhf <pwts 
few t*HlS ^ilSf? 

@ i 'S ii © i 'S iii 

© ii "S iii © i. ii 'S iii 

H I few C?F# 

® CaC 2 0 4 + 2HC1 -> CaCl 2 + H 2 C 2 0 4 
© FeCl 3 + 3NH4OH -> Fe(OH) 3 + 3NH 4 CI 
© AgN0 3 + NaCl -» AgCl + NaNO, 

© Zn + 2AgCN — > Zn(CN) 2 + 2Ag 
IV I Piu>* C^H RQmi|J 5 RRwiI *RT? 

© 2H 2 + 0 2 -► 2H 2 0 
© 2H 2 0 2 -» 2H 2 0 + 0 2 
© 2Na + 2H 2 0 -» 2NaOH + H 2 
® CaC0 3 — > CaO + C0 2 
Ifc I 2Ag + 2H 2 S0 4 -» Ag 2 S0 4 + 2HiO + S0 2 


I Cr 2 0 7 2 ~ + 14H + + 3S 2 " -» 2Cr 3+ + 7H 2 0 + 3S 
*$ RQi»s life's R®rk<p ^{.°il— 

© Cr 2 0 7 2 ~ ® H + 

© S 2 ~ © Cr* + 

^8 | PO/~ + NH4 + -> NH 3 + HP0 4 2 " 

4 R'9rh<p 

© P0 4 3 " © nh 3 

© NH 4 + © <.<pM(Sr 

W I Cl" + HSO4- -> HC1 + SO, 2 " 
ifl ftQwtfe® ^pil- 

© cr ® hso 4 ^ 

® so 4 2 ” ® w 

1 Rwfl O^R ^iRi'ows wm R'srl^*Pi|C‘Ufl sjcslsM? 

© Mn0 4 2 ” -> Mn0 4 * ® Cr0 4 2 ' -> Cr 2 0 7 2 ‘ 

© AICI 3 -» A1CU' ® BrOj" -► BrO" 

1,3 I few •ifiNC'd* WCJ JjtW SjGll®M? 

© Al(OH) 3 -> Al(OH) 4 " 

® NH 4 + -> NHj 

© C1<V -* CIO 3 - © CIO' -* ClOf 

1.V I few C^FT W Refa* J3MW SfRlPSM? 

© S 2 0 3 2 " -> S 4 0 6 2 ' ® H 2 0 2 -» O" 

© NO ? " -> NH 3 © I 2 H> IO' 

** 1 k[Co(co> 4 i co wr *rc*rt- 

@+3 ®-3 

© + 1 © - 1 

«ol ^fcw&k’src*™ ’R’iJt 'SPS *ITCiT- 

© ©sprtar + 1 © - 1 


4 h 2 so 4 W- 

© fePW* © 

© (Hfw « ® «q15PEr « R«tl44 

| SC 2 0 4 2 " + 2Mn0 4 " + 16H + -» 2Mn 2+ + 8H 2 0 + 

ioco 2 4 Rftwiito «ti 44 wi- 

® C 2 0 4 2 ' © Mn0 4 - 

© H + © Mn 2 * 

^1 2H 2 S + S0 2 — > 2H 2 0 + 3S 

«$ RRhhIBw* 

© h 2 s © so 2 

© h 2 o ® s 


© + 1«-1 ® + l,0«-l 

I Rtos etl««p « I^RlT 

© hno 3 © so 2 

© H,S © KMn0 4 

nso t few wm( 5 « Rert-si^ lap^rr 

© cr © cio 4 " 

© CIO' © Cr 2 0 7 2 ' 

«8 I Ca(OCl)Cl Cl 1W ^?T- 

© + 1 ® -1 

©0 © + !,— ! 
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Electrochemistry 


('Auction) 



'Sfes, I WT7TJ4 f6\51 fwra ^t?T I CW- 

crM, ^nut^s i s#?t feg- $w 43 ct?t srk i $ £RT^ 

^rt^st I ‘ITf?' RWf $M43£RR sfRR ^jfiNlftwr I 4T7SR3T C4 TCRT <iMI<jR<p ftfeRT ^ RT 1 

v*m^| 4 ^° C%*fa crRtfT 2 Rlt^?T 4£«T -s!l>l|t|Pi4 felT RXRf5® ? 1 T I 4tR1?rfR4 f3RIH Wft 

$w4LfrR<) ^tfs « <tN$ci<i w i ^ sfnlk ^oif^si ®fe^ *rf?4tf^®[ i <$ ^rstrtc?r 4%^ %*r^r *il<i<ttfe®i 
j i wv i(. < p *ff?‘ e ft cpf'6fiH i wr ^cr rm i 




fWTJq^r (Learning Outcomes) 
'Sw^h o*trs 



> 'sf&'N *ffsR 1*1 fl Sj'PMC®^ lil^lJT ‘Me® ^tlUG*! I 
9 ®%%*TCRT<r ’'lliKlfe.®! ^TWT ‘MC® ^Tt<iC< l 
» «i«*|fi«> : ^ifw^rsiJOri^^WB 
<?T*trc® ^ ®tg « Tfw ®fe^r<t£wr 4<n ; 

Bf^'a <r>*i C'S *(I«im i 

^ *HKtl(.®<i sfarsf sfOTR *1^1 c^T 

^Nt <s<ic'® *ttaW l 

» *tl'5<j *iQHj®r PtRist ^ t f»(l < p?tC'® *iI<im 
» : *n^r >iQp’J®! 'srrwr 

(R^IIC® ,p 1l<IC< t 

» Ts?m m-MaRi « ferm ^ ®fe«ssra 

R®< ^INJT flic's “*TraT^ I 

5» 'sfo^lii fa®M<i RIW ‘TPpr RfaRPST ftfflr.ars ^PM¥ R^RT 
<Mc.« I 

s Red-Ox f^ferrr « c?*ir fa*<i <3 ststh mhr fa®< rtnjt 
<!>^C^ ^11 3 I 

* 's(®'sflhi i£|RS. C^tWl RS3FW ■TI'^-HJ 3 Ttt^*T RJNJI 

4<to® ’iHw 1 


> « 3<r R=fat ^c® m<tw 1 

3> *U<1$jf^< s : *fPj-*tf®<! ®ll*M ®fyp^'l<l ^f^R - "^C® I 

^ : Tjfl» ®fW3li.*H RRK^J C®!*) ‘PM 

<iwin^ cw^rrr® 


1 

» ^ 'S' 

< 1 <K.® ‘ ? fT?RR I 




n ((Tns c^tmw « <rf&#s ^rntfeRtf^r 

Sil^RTT •TTWi <P^ C® m<1M I 

» « Pitimin ■‘ly^rora ^*tr ^r^<r 

^ <fM®i (TR^ sr^Pt^trsw ifj<rt RI®*| Tpra®r fkfw 'ouImi®, 
^rn^tt® 'Q <fM«n 1 

> ^T?tSTt®F C^OT'I *t<!R <5 R^tifii'® I^QpsI 

^f%trr ^TWt ^TT® I 

» pH ftUlMd >il^lt*|j C?PR 5^CR pH C#*M 

?TT«ITT '^7® , 1HtR I 



SFtft »W (Key words) : > ^ ^<1 1 ^ 1 > *#?T % > ^rfSTCR > WW5R > «^3 

> %T^t > CRR> pH ft©RT ► «febt>K4' 4R > RfSRTST I 






O'JjO 


wrro : %ft?r 



Tol fo (Electrical Conductors and its Class ifSM^ 


(&m <^tot *m?k f%ro f^Fc?r 4*5-1 mm tops nR<T. tort <ritot <tott tor# %ro fro $w«tiH 
tops* *m ^ i ssfgiRv ?i«<*gcTO mm i cw tor# e&m fro mm mu* 

rt (.<m<i ■‘ITO f ''#<!*'< tods tor. ^sf(.n^ic<p «fes, Rfrortt TOT’f <r«t i crsh— httot, 

*!%£ rt a^l'g'o tot tot, RfasftfeiRR#, wgro, Rfrorff totst i 

,9 fft^i^ totor crto to to«i tor# w fron toh«kr tor rt i s r^pp tor# f#pg- 

frf#r wr$ to ^to fofa <kr ^ tor# tot 1 #r Pjijj^, $ri^ ^?r i sttoto^ far*?*) -s^fpfpaf 
mi ’iSiFot'o tot tor* i tot « Rf#ro wro vsto 

%% R?R Rf#tfl7R* 2pTR^ f^# «R^T ^©fR WT TOT | TOT : 

*• (Good conductor). (Bad conductor) mi 0. ^TRf#ffT (Non conductor) ! 

i. vifoiS) : ^ 'St!«1*j tojtto f*«<i f#$ ^ p^c.s?? <tf#Tf#' ^tr «rrc^ t (tj^t ; ^rc, 

^Tf#%Pr, C®TT^T, *t«Tto RTO TO$>, <£]fRv5 fsj%© r#, gror. mm jfTO ^sjrfpf | 

$.. ^ "Sri'S!?! TORR ?ETOt5<R* «TTO "St? ^R? - ^TST TOTRT i CTOR. ff P P T ffi t 

«. : r «ri«ls tofto w fcR?r ?.w<t)5 *( wtw tops to<t rt i crow- to rito ctoEm 

TTOTOTlTR I 




fea8.i : TOR TO (^rf##) f5R 8.* : TO#5 (f*|f#%) ffejl 8.0 : CTO7#R (Rt*ff#l%) 

to f^w<i mm w «*t?r Ws to *i^ rfcy ^«Rn to 

c<t*(«i- ( ??) ^ nf^T% ^T ^r<t<tiil (Metal ic electronic conductors), (<) %*W ‘'tfwft ?1 

Rc«i<pc5wf$fu<p (Electrolytic conductors). 

v tfs^l?) (Metalic electronic conductors) : 



(Rm muk w %?r mtfm m rrr^ m Rf^rtt ^r i 

StfTOCSF SfT^s tW4ifiWil TORR1T xsiTOR 4 ^ft^Tr 
| R?ra 5.W<tt5'J TO TO TO^ 

"TO^ I 'Sf^ *ftTO Rf<i<i|?)(.'S RT Utfm WTO 

TOT m f^s - *ff^? TEpT 'Sf^f I ^PSQaiJ l CT f^( 

I <RT TOT^f TOT# ^TTO Curort n f<|<t^j TR& ^rr I 
^ ’TTO'l ^C\S 'iRTORs ^r^aC-RT fhw rtwt 
sRif^^r to tflro ^<i i g)(,^ ^c*i<iB^ii '^ffrortt to i 

CTTO— TOH. "'5ijl«lfj}pi|Rr, CTOJ, fyetTO, WPTR TO *TPTO 

tot^ mi *n^r»TO r etffro tot *rc^ i cro? 

^1^%^ TOC*# C^RTOT^ ^rfroro ^ fsar 8.8 : <TTO RT 

Slfer I TO <m$ TO 5TT Wft TO a, 'SITOTRT TOW TO?f TOR ^ffTO% nf^TO ^TOT?^r ^ [ 






■sir. *t3r)-8'S 




'S'bi 


*ifitaRpw ^#fsr : 

i. 4ft> 4R*f(> Cot'R 1 

r. 4 rrwr tow to? rt trr^ rw^wr w to to i 
O. W*fWt RPTftofR* fafeBfl 'to Rt 1 


8. ^wmiR w ^ ^rr ^s rhrr rw ^r s 5 ^ w^r Rto^r r^fr *nw i wr 4 wito toRtfm w 
to 'sf®?, shir **( j ii'®i ji^cdc^j cto i 
e. i 

^b. tottort Rtw tow tototo to i 


JJA-] rw tow : *m •'tmto w to ^gjto to totor s«5r rwjw i *im (torn rrrt^wtr 
tfNrsr rw rprri ^ totor rtw* t 1 r$r Ww rwtr rrw 4 ^ ^wr^rswt ^ 
Whl«wtR R*tow smilRs rr i rirr ^r*t crUrr* RtrT'f rot's 4R 'sr*jj fe?r rotruJot^i smtR to i £ft*Pt^i> ^f*fT®R 

to^T CRtRRWS to‘R*to«l ROT-TOaOT<! SRTR to' I 


r. toRTft (Electrolytic conductors) = 

c*m cto wtwr ^pgpp tow* a%f® Rr fto^s 
3Rtw <*r©tw to^ R^to wr toR m\ ^wr toRRR 
to 4R^ 3to Rtw Rpntom* toRto to, «!wrw> ^totsfRi 
toRTft R=TT RW RTW* I iSfTTRR'FSto RR 'tofRR* (tof; CRMR 

RRwnH (to «r^rt « w%r 5RW to?feJw toR#RRi 
NaCl, HC1, NaOH, CuS0 4 2fff^ totR W 4 ®fT#?T toRtft I 

to R r l t a totr : 

i. tore, tor ' s w 'Sn^firr RtoR^jR nto ^rrui rtrrt 
tow* ^Rto tow« rtrtwt toR torw to 



fM 8.£ : toRtft 


R. refes, SfRfRRTWT 'SlilWl'b topics RFlRR « < T s )l(.vJ|’Js vof^^lw fRSTtRR Rlfr I Rtto totRRWR ^PW 
*fRTWfR RtRtRfRR* tolR^R Rc5 I 

o. towm ^mm tonw rr rwt $ toRRWR ^nwr ^twr *ito?r rhi^< 

«nw* i 


8. ^J«s5FTto toRlftwto^ toRRWRtoW^Rf to I 
<t, 4 r ’(RxllD^ CTOl ^j!<Jk^ ^2T SIW1W I 

'b. 3to w?pt toww toR -snarrto to i to i 


^fPT toW J i. Crystal lattice 4 %‘ p lfR'* ROT^^tSOTl HIarrot ’ 3fs*tSfR e T RW I 'oiIrPk 1 

|1^j| ctotR L<wm wtot w tortor «rtw ^i wi *snnto tor ?wtor ^ito ^<ifR'A rr ^rr i 
^srrato tom w®nwm ^iwr torowt ^ra^rwR ^nw % r*t tot riw 

’tow «rrw i wr ^rrhgwt t>«ii&®i <wk,\s <trw ^ w 9 ttw *tt i 


r. ^ h 2 so 4 , «rr? h 2 so 4 *itwr% i ^ «miwn ^iRrwi *to toR^rt^rwi 

wtwr *o%tom sto w«rf rr, «pj«wr w Rt^tJiR toito rcr 'tow *rftos rr i 4 tow 
h 2 so 4 ^#r gto w ^ rr to 'Rfewr w cto Rtto Rwi^ rcr it « so 4 2 ~ toR rrw i rt? 

H 2 S0 4 , RR H 2 S0 4 4R RRRtR RR RS.RJIR tofRR RR 1 WW^ ®T^ H 2 S0 4 ^R tofR^ RW FT « S0 4 2- toWR RtRlt 
Rt? H 2 S0 4 ^R ^RTR RllRR*, OT'SHl 'RR H 2 SQ 4 , RI? H 2 SQ 4 RrfRR* isf^ RfRRfft I 






4-MUH : 


>JR>R Rf<hl?)* TOR '$>*HI (Comparison between metalic and electrolytic conductors) : 


*tRr 'iR^ilD 

\sPW RfRRlfJ-'il 

^w<wjwd sj^ic^n vw anrwR i 

i. ^RTO aWlC^-d TOJW sMlt^ ^T l 

(Rwr dHiuR^ RfaRit ^arr ^PTRtR^ 

*tR<l'o r i RSRTF® 3R RT 1 

<!TOP<J> RQf-^l «arr RlRRfRR 

RtTORRC&l 

vs. ^sRr WRT ^adR 'o^ *lfik*Mil 

TO^TO t 

o. RRFs 'SfafRt RtlRTa TO^R 

RfRRRR TO l R^Rr TO^R ^5% RlRR5R TO RT 1 

8. W5RS?T^Rt^R Rt& RT 1 

8. ettywn ■^Ml'ow rcU l 

<t. tpjRlt'bd ^2T WlWlwlM^ SfCRl'SiJ "5R RT t 

C-. TORH^R TOHW 1 

X ^tRRt^R R&WT CRR $% TO 1 TO 

aWHWMR JEPT RCl» l TO^, TOR^Rr l 

T. ^TTOTO roIor CRK TO i TOT 

'Sfis^ ^CO 1 

tr. i^rR" fRoR (RRtRTR WRT SRRRT^F CRf*f 1 

V. R^<l (lOtiWiR «t Hj £RI^|(RI 'RC.TOI'fi 4V 1 




*t^i% « tot *tt<^r 

*fj^5R TORlS) : RT5R ‘RtRRTfT RRTCRR fo'OR fRR iRR £fT 5 3' CTO* TOR sffC®' *ltRR[f<® '?R I R) '«rl'®l-Sf 

$M4(Bt-R *lfiw*C«R TOT tSTONFR RRRPlR TOR CRWT *lGR^H Rt? RT «^Tt3f «TTO3R *ffRRaR RU> 
RttR I CW : Al, Ag, Au, Zn, Fe, Cu twrfR W RfRRjff RTTO I 

: <s Tii^o to rt wr s%^® rtot 1 to<f «iv,r<i rh error to i ^ 
to^r *rrfR gro RfR 5 ^ rr arc* *rfRR$R to i 4 srriR *iGm^w*i tot srtotr 
di*ii*iftR tor ru> w r?r TOtafR ^jt rr *a 'srrttR *rfRRrfT TOafTOTTCR ^fesfcRr to®? rrt 
^R I CW CuS0 4 , NaCl, AgN0 3 , Ni(N0 3 ) 2 , HC1, H 2 S0 4 , KOH t®#F I 


i. 




O. 


8 . 


O'. 


TOR *lfa|f)* CRR3T TOR TO5R T©\£><] TTO 
9.c«i<wa»i >i^(»t , i R1RT sRIc^s 5\a^ *ico i 
Rl^R 'cRjs RRR c<Pk*li 

rrcrr RTRRfRR* RRbii RCRfifc© rr Rt i to 

roRWlR w$ toft ^s$ rr i 

tor <ror srr RfRRtfr 

RRJCRR CR faCR *IC0 TOR R<P ^>TR 

Rt<p *iui a|[c<p i 'Sfafra, iltCRRTitCRR TOR 
>a tor toto fRRite^fh 

TOR RfRRtftTO CTO roRHlR ^f¥ RT?tR 

^5% *lR<llMd 3F\ TOT roiRtanR-^FR 
Rft*r RlRRttTOR Rtfr i RtRRTf^oT « 
rorciaiTlgRftw i 

TOR ^R<JlRvold CTO5 Rt%R ^ cw 
CRTERT TOTR CRRtRRRT I 


i. TO^ROTR CTO SRTRR RtRJR TOTO 
RR31TO RlRT TOR R”TO RR i 

w fro totcto cro 

$totcrr from roj ^rs. 

RfaRTR TOT *T^T ^ilwkin ^TT I 

«7" ®R?<RcsIWR CTO g^R TTWT ^IHWO 2RR 

wRw £f?R3 $ R^<p xicu t 


8. TOsrtarR ^fRRST^R ^TTPT tor 

(XUS m TOT •iRsIlfyvo £Rfe ssf^C^<l 
^tR^lRvolfl ^ i kq<p^«|(.<i ^t’wnsfR^R 
R^T 9 lR<|R\sm^PT xfi> t 
<t. ^%fcf(RR cror afer 

< #Rff^T ^1% ’TR l 


fclWlSWR : ^TRRT n 7 ^ CTOtfl ^f^feRT ^TmafeT^TT ^ ^RJ fe*R (RTOTT 

aft^® '5R?R Rf '0|«|^R ^sfes ^TOT ^flRTTOR ’TOT R?Rffe« TOT ^ 

to i *RTafrorr tot ^r?r tow ■ ? iR c ir ^?r t tor^wt 





<tor : tffhr 


O'bS 



TOTRTO : ire afRs; RgRt r?kr ^ws w rrr $w<iBh 4 atyr r£, ^ot wi b 

^RR rST i i ®f^, Reside*-!? rrt T *t^Rr*fwj?i' w fro ^jicrh cR^r 

TOM km %R %(.«i<siji gHlR’c i ^SRI ^om £RT? RU; TOCTR ero TO?R5 ^forTOt l fep t 


^R^Rwr, ^s r<tto NaCi fauiifer* to Na + tor « cr tor to i stRr®' Naci ^ ’ST7:<r pt 

TOR ; TO ^<5, £RR H*R[ <MC°1 , TOjTTH Na + TOR TOOTHS RtTO*f TOR tS^° 

TORt?R cr TOR TOM'S 'Sl^efRTO TOR I TOt>l?H Na + TO?R ^C e 145»k< > sR^f ^TO R^t l Qvs TO 

Na *rarogg i torttr cr to*r bh to wfe to ci *RTOt^ *ff?pr$ ^ i 

NaCI( S ) ?=i Na + + Cl“ 

TO1RFS \5l^|« : Na + + e -* Na (ftTOR trot) 

tom^ : cr - e -> cr (iff far) 


R«HHn CTOT *RR RflR<p^a^ (Factors affecting Electrolysis) : fcRTO CTO 

frow w'sirt Rrmw to? tit ^fes, f^t*m sferre^ siwiRw tot i Rrai^swr tot- i. btor 

5.. ^%TOR<T £pp%, *. TORMT t 

i. BTOtTT vwkl : BTOR ^RsrkR ©f^ lR£*PR TOT ^f^RcgRj JRtfR TOT 

tor «I^him 4 Rrro^f to to*tr sr*ff=r^ to \ toto to*tr sprfm totot totot a?m 

*mm ^*R TO' I 5TORT TOT TOH4 RRTOT TOR W TOTCTO TOR £f*rf^ 3TOTO 

TO I : HC1 4R*Pja<IOf<J CTOST : 

HCl t f) T-— H + (aq) + Cl (aq , 

H 2 0( rt ?=* H^ (aa) + OH~ a ^ 

■T®«k hci 4?r grow , toj h + , cr 's oh - tor i cr 'S oh~ toto (tost RfaRiro 

iRfror cr toto to^r oh - toto ^qto torts oh' tor ci - toito tor 

SRrfw^ t 


TOCTO vs^RTO : 4H + + 4e -» 4(H) 2H 2 (g) 

TORF& '©flutes : 40H" - 4e -> 4(OH) -4 2H 2 0 (/) + 0 2 (g) 
f^¥ HCI TO TO S^TO CTOT TORN* '©R>nqlw Cl" TOR TOR aRffsHo TO CI 2 TOf TO 1 
'RtaRTf i hci B^TO TORarr '5f^ Rtto^ 2 ffihiilc.<i» sj©'iR^ ■to i 
'©tvpnslwn «(^% : ^feronro fasro erf^F?rr fro to to i ^h^ i <i *rfrof to 

^ %*rn sffaRTR ^ i CTTO- NaCl Wf Pt TO, 

R®RT ^JPTO TORR , 5^BTO H* TOR TOTR sRffRa ^?T I 


NaCl (s) *= 

Na (aq) -+ Cl ( aq ) 

^0(0 , — 

H (aqj + OH (aq) 


TORR «%TO (Pt) : 2H + + 2e 2[HJ -4 H 2 (g) 

TORTS' ; 2C1" - e -» 2(C1) -4 Cl 2 (g) 

fW TOWTB - '©f®R9R fronR Rfg Hg (R* TOR?T <P<1| ^?T \TO H + TOR R’RR 2T*ft^T$‘ R TOT Na + 

TOR TOR apffRs TO Na - Hg TO i 

TORS' ^fiSRTO (Hg) : Na + + Hg + e ^ NaHg 

TORSvSf^iTO : Cl" - e -> ^Cl 2 






'S'btf 


\5 %<ft?f 

^%Rtgrcr cuS0 4 4<f cu *n^ ^rom « pt *rrros i5%m?r f^ww <u^ra to 

15 % 2Rt^ 5M ^%WBT Cu sfT§ ^TTfWl^ w^HUlM 0 2 5 tTf 7 f^^W I 

CuS0 4W ^= i Cu*" + ( a q) + SO4 2 t aq) 

U 2 O w ^=± H H 

(iq) + OH" (aq> 

mWVS »%!*!« (Cu) : Cu 2+ + 2e — > Cu 
'BOIWl® ^sf^BTO (Pt) : 20H“ -> H 2 0 + % °2 + 2e. 

ftsy t£f ^IfS RtBM Rw Cu *11® « «(jlwhb ^5% %TO C«WK 3 ® Cu 

ntroF ^ Cu *fti> ^rr tots sptcbks «%to cu 1 

^TtCsft^ \o%r*|«' (Cu) : Cu 2+ + 2e -> Cu 
■'Sinews «1wtra (Cu) : Cu -> Cu 2+ + 2e 



c^m % t t * i® ^t*rt a%f® ^re^rcr ®% ^tbt c%*rt ftww \ ®faRr ^s, 
Bf *RP?r ^r#TT ij«Oia W fer ®% S|<JlR <5 dWIilR* RpIStB 1 c*pr *fBit ! *f?r ^?%r 
B^m w fro 15% sHiRvt <mm ^>rRif% RcuI’Sh ®% Rtsftx liro, 15% R«M)* 

■SPIT f^TC?T 15% ol«i*il<i *FC®1 <R sWflR 4 ? Rc.fll^F ^TCS' '®lw» ®% RCsf*H BS®T I 

15% %*p^ 3 <r s^\ bRmiIR 15% *rft<^ wsm ^ 1 tort ®% few *wr®iw ^tstf ■snaiti 
%r^ bR<j*f to 1 cw- BtfesftsR bt wm a^r ®% *iR<^ ^wr i 
15% Rcgpu <fbt to «rrc^ 1 ^sFifro *ife ^s, wr w to w 'sfto *hir Bros era 

15% swp?r tost 'Q tot c#t to <toto ^ttg 15% ferci wr to «itw 1 fe; fsfB, ^®fihrr, spro? 


fiTsf^ BBTcfo <er^si i3< c f '©% *P'C3 RT tSWK/P ^T^%l Rc^*u ^(.*1 I 


u|4>w 'flltWflBRt C^r t e^RT ^5% %5fCTT9 tel%5 ^ I 

15 % s& t? ^?rr ^ *rn?f ^nw Rwwppe c^w ~m 1 %?Rr c*r, Rwwc^i 

Tfrw smz$ ito 1 «% Rr*fwf »t%¥ *ii>iki(h$ wr 

^T l TWRT ^TMRr ^5% RtSftFRf ’RRT ^T B%g^ HnM’ «fWT*f TfRr Rt I 4^11 

*lk?Rr ’iw 1 wr ?r b%^ 15 % femj *wc^?r # ^ft^? 

*m ?t R« RaifarVf W ^ I ^ BQTOF ^5%5RT ^f | <5 ^>%<aR %?T tW43jH 

B^H aim TO QffK fro ^W^Bh B^f w Pf \s%SRri6 <l?^f% W5FP (-Ve) 

afTC^ ^TTCSf W ^ ^RT Wf B^f sfm TOT, W5F ^5%^H Bt 

«nr^ i 'fli-iiRw c*r !5 %hrt ^rf5fe w (+ve) ^ «rr^ *m wi 

B^r bW xrm, 'Olc.^p ?T 'SfJlWfW <u.«i I _ ^ 

!5%to^ fro Rs^ is% fem wf i 
fep b^?^ bt ’riSr® ^R^nr gfii *pit^ 

i srRR, < pjl'BN'i , n <, ti'^i<^ bi'®^ ^rf¥*T, wrppt 
^c<l ^llC.4 1 | 15%, R(.sJ«jJ Ci^lCT ‘Pjtut*!^ <MlC'4l4 
'3ft^§ ^T w iSfTHPPT lantwtw ^ I 

« vs%C<rr^ ntcn NaCl 

^ nt? B^t^ 5 Rrar ’siTiwt® « \5 %bi? 

to 15% cwr Btror ^ ^<rr ^ i <a 

15 % £Rt^ cB^rr ot, gt 

*HW ®%TO Cl 2 ’tTPT ^ TO?n® BT W 
'o% l alw Na I 



ISar s.<i : piISsw c^wton ®%Rcsw*r 


'S'b'b 


rtor : 


fifiiwil : RRTCTO ©fl^TO TO$R> Na + TORSCRftS* TORR S*CR i TOT Na + TOR Ri l tR l Pb <TO 
$C«1<luH $$$ TO - Na RRTO^o Rf?R\© ^fMNa RTO3TOT TO Na Rl> %TO TOTO5 W=TT RR ! 

Na + + e > Na. (RerlsR) 

wu Micro RRhii : 'ainwnb crops' (co tortott twsjtR wn tot (sfiRr rrto^® 

RfRTO ^j- 1 (3)stf?FT •rpitjwht to tgifc RfRsf^ to ci 2 tor R,mm toto "©fikTO 

TO= f^f® ^r i 

cr - e — > | ci 2 (tor); \ ci 2 + ~ ci 2 — > a 2 

^«tcR 'suiwivb rir^» sw^w-fi rsto to?. ^rnurn ^%?rcr ^csirqjr r?to rrrrr 

i 


*wiwM wttMl : if \s%, 'stamen ^ ajfsr wtf '^tf^srrsr r tot i to ^«f ^sf&efercx cm& 

rrtRrr, RRjfro 1 f rIrrir Rf^R tot storks tort i crtocr if Rfron 

TOH RC®i<Ri5i TOR TOT TOftTOS TO sfTST ^TTT^ RfRRtR TORR fRRCTOF CRtR 

"TOT l (ilWM W • 75 NT ^SRTR TO 5TR RIRTOR TORfR R3F C^T TO? ^ 

TORR tRRW CRl«T TO «pjlul«*i C«TO T^RR TO TOR TOT '*(f«sj TO ( TO fifTR Rf?jvj|M TOTOR 

fRawro cTOw tot = totor^uht RfroiR rr|t>riw tot i 

' , ®f<t®» G-dto rto tor cr, to tor ^tjt* RfRTOR totRrr *irito^ TOtotto TOrotR if to? « if RfrotR 
ttRi^FP twslR to^r ror mvms to tor RfroR torr frocRSF c#t totcr i 

^fRRf'TTOCR TO TOR ^«ot« RfRTOR >911 WHICH vofyC'®* RfTOtR IF 4R? 4 IF RftTOR TOTOR 

^ R(.«n^ Wf TO 'aijtwl'b '®R?^IW ^ 5 fR ^« 1 iH|! ’f^STR ^T<R %C*W C^T^‘ f RTO l ^s<TK ^ 
ifR ^« 1 JI» ^#srM WR ^rc»W CTfc^RT ^ ^ SfR ^ITR ^ ^fJRR W<| | 



^tTO - : 'SIllHIC'i W 5 ! ^ i£Rs tl}^ TJtWf (RR WR TO l ^JTW 1 C 6 EtoUt 

'It'S ^'5 <i)ti 5 il^ R(.°i<ny»H C^IW sjw*f <PM ( 


H f^al «pw '5'sn R® - 8.i : 

i. f^*Rj 'Rt’jf *ff*RT% ‘5RTS Rt*RI 'R C^R? 

^.. ’flRc^ CTOT RRRT <RR TOf^T C^T? 

«. hci , '®f^ ^^<ii|l f%s hci ^ ^hrg^r w^ ^#<r§1 rt c^t? 

8 . fegi'i? ft’tfR ’ffRrr ^t? 

<t. ^PJ H 2 S0 4 , ’tfF H 2 S0 4 TOm <#^T% (SR? 


>> 8.>s^ )^%1%gm S^m (Influencial factors in Electrolysis) H 

<^r Rmw Itor to' ^ Rmw sffeiw sj^iR© to t 

(*) % 5 Rr aro^ wrtarr (r) ^cwdiitw i 

(^) f^RT ^rtstpstt gwr c^tM Itor ^rrr vihvimi Rf»i c^t 

SRRuT ^TtWR 1 pHR Rfw «ItW t CW- NaCl 'Q HCl(aq) ^ Na + « CP ^TRR 

H + « CP ^T#o Rife H + « OH' ^TtTR <TtW I i9 fcR 6 ! SRW ©% OH' 

TOIR? W^R CP ^Rwn fro w CP TOW OH' TOR RW ^ ^?T i NaCl ilT RR SRCR 
fRUSRR <P^W RfSRTTO RlUn^a TOR© TOR'QITO RfTOTO <jFs^R CR*IT TO I NaCl RR gTOT 
Cl“ TORRR RRTOTI OH TOW ^RTO CRf*I RtTO CP TOR OH" TOW RW TO TO TO t TOTRT 
1 TOKTO CTOJM 3 lilRS^ fRRR fifCTOT ^R I 




(<) $crw5icto : afftro fRro to g^m tow wsf r<^ tow I 

^w^djtoM froror wro tow wsf fwtf^s fro to i cw- ^fcro gro toto tcRTO&tw rrto to 
"®fe^. i*u£RR torrid Cu :+ tor 6T®f trow ^cii Cu ri^c« RfRro to <to° wnns "sferocR 

Cu *tr§ tow to Cu 2+ tor frotR gro g%f« to i froj gro ?nf5RR wrws w to 

FjcSRR TOC^l 4 J I CRT®' ''sfe^]f.<i Cu 2+ Rl?M TJl'Sf ^(. s i ,v 3 ^jlwl^s wfwe'Sf'T 3s^RR TO | 

TOTR NaCl gro Pt WwTO TOTO To vsf^ %*m TOTR, TOCW Na + TO RfTOC^ H + TOR 

Ffw to i 4rwm Rfg pt to Rfroro Hg C4 wcw %ro toto to to tot crctojt 

H + TO RfTOTO Na + W5 ^ TO Na *rnf?S Rf?FFs TO I 4tTO$ Na + , Hg TO RTCR Na.Hg RlW TOR W 
^TORTO TO Na + TO frofc TOTO TOTOT H + TO ^TOR Rfw TO | 

>> 8 wirr® <f>, wjmRrc&r r^rtt (n> ^ ?c=i^w<i wrk (e)-4R tot a 
Relation among Faraday (F), Avogadro's Number (N) and Charge of an Electron (e) : 
rtot wifR, crTiw TORTRfw to = vprrro x criww 
rt, 1 smr-’tTO'i = tooto x cmm a) 

TO TO, 1 afR- TORPOR RWT fiff^ R<RP$ n RTOT4 aRR RT W’t TO n CRf# ft *^1*114 

tocr gf^po to i twolw to rr? rrri tow n crt# tow stffcfS* to t r rTw aff^ - tor 

fRRCTO TORPOR TOTO RRIR TO ! <4WRJ 1 aTO-TORPJ CTO> ^ n CRT# TOTW TO'S TO 1 aflR-TOR l 

ftGftt n CRt# TOW CTOT (i)RX R^tTORTOTO TO 1 TO-TOR = 1 aflR-^RT TOR X CTOTJW 
.-. 1 TO-TOR 'of^TTO RftTO = 1 TO-^TOtRvsfkTO ’tfTOTR x n 
TOR n CRT# TOW «rf®ffrsT (RW5T n 

.-. TOW 'Sf'StTO RfrotR x ^TO-TOtR TOW R5.RTT = F(1 WTO) x n 

wto i TO-^prr rrr '$f®tro rUrr i f i 

^RR, lfl> RTOT5 ll^tCTO^RaJTORT TOR TOR TOR WTOTO RfTOR 1 e I 
.*. )fc> RTOT5 n RtRR 5 ttW^R afTO Rt TOR TOR TOHR '©f^t'ss RfTOtR ne I 

ne x 4ft RTR-TOW R^TO = nF 

TOR, TOTOR35T R^TO, N TO 4ft afR-RTOt^ RTOT 1 ^ R° V TO = N 

afR-RRSTT'jR a(f%f^ n-RvTO* ^CR^R aRR RT TOR TOT n CRF^" TORR RfRR« 'TO’, 

^Rg n CRT# TOW RETT'S 4ft afR-TOR = N 
.’. ne x N = nF 


RT, eN = F 



TO^CR WTO®R *lfflillM : $W 3 aW RTRTR fR'fw TO e = ~ RftTOT RRTO TOT TO I 
^w<w5mh RTRTR e = ^ (i) 

^RTCR, F = I WlRfC® = 96500 4ftlN= TOTOTUSSf R“RJT = 6.023 x 10 23 

F 96500 „ n 

" e= ^ r= 60 ^ 3;< 10 23 ^RR= 1.60219 x 10~ 19 ^RR= 1.602 x lO^ 19 ^ 

.*. ^C«i<TyjW<i WRtR = 1.602 x 10 _, ° : fRR 

tCRWaW TOTR = 4fttf> tCTO^W 'af^CTO «#SfTR 
.*. 4ft$ tCTO^W ^CTO RfTOIR 1 .602 x 10“ 19 I 


'S'Wr 


toito : filter *rar 


CTR f^TT (Determination of the Charge of 1 mol Electron I : e =|j 

CTM R<. c l < jyj(.'i 3 ' 5 Tf*ft*T Mb* TOt ^ITT I 
<£& cm tlTO$rT - 'ouk'oMloat ^RTO 5 = N ^tTO 5 tCTO^ I 

TOrt* TOwwiogT tor 5 $«4ifit*«i wRt i cm ^w4fiwu wr t 


4TO, 1# ^W4SiWH RRK, e 



_ F 
"N 

=n xN=f 


.-. i cm = 1 f = 95500 \ 

.-. 1 '£fT 5 T-'5«1j 'afKIH = 1 C*TO ^TRFT = 1 F 

= 96500 TO 

^tilC'oWlOSl TO'flTfMtl (Determination of Avogudro’s Nubniher, N) : 


e = ™ CTO 5 


, N itRT '5JH <P5ll ( 

^mr wtft, ifi> ^w 4 ifiwn = i .502 x io -19 tot if = 95500 to - 1 

96500 


-N = ^ 

e 1.602x 10 


TT 5 = 6.023 x 10 


23 


.-. wnroro tojt, n = 6.023 x 10 23 





'ailllW'fl «WBWI 


^cto (to) 

H + , Li + , Na + , K + , Ag + , Cu + ,Hg + 

1 

+ ve 

lx^= 1.602 xl 0‘ 19 

Cl", Br”, T, OH~, N0 3 " 

1 

- ve 

lx^= 1.602 xlO -19 

Cu z+ , Ca", Zn z+ , Ni z+ , Fe z+ , Mg z+ 

2 

i 

+ ve 

2 x ^-= 3.204 x 10 -19 

S0 4 z “ so 3 2_ , co 3 2 ~ 

2 

- ve 

2x^= 3.204 x 10" 19 

Fe ,+ , A1 J+ , Cr J+ 

3 

+ ve 

3 x ^- = 4.806 x 10" 19 

N 3- , P0 4 3- 

3 

- ve 

3x^ = 4.806xl0“ 19 



: RRsj) *tt#r ’liter 



(Conductivity Difference of different solutions) 

: to «f^. %*rcr toi-mto tor 'sflamr \sf^ to rt i *rtfes ?r wro totr 

^ 5 % WsT TO l 4 SRT 4 tTO Tpz \ 5 % fcm, TO ^ 5 f tflfTO TO 6 !", TO ^TO *TFp 

*) 5 tilalflte 0 M STO^ (TOT SJTO TOot « TOT C^T TO 41 RTO 5 feRl TO TO <TO i 

4 TOF»t ftlw ^STO TO 0.1 M TOTITO 100 mL HC1 TO TO ! HC1 ftg 1 feftl WR *9 TO 
% vo% fclTO TO I 44^1 W 0.1 M TOITO 100 mL CH 3 -COOH 4?F TO 2i^® TO 1 CH3-COOH ^ 
fTO^T I <9 TOt CTO 5 f%^ 50 mL TO' 'TOW f^?TO fTO 1 ®TC? 5 lbR»« TO I 

4 TO TORT *TBr«lft»T TOR TOff% ^spjTO TO TO ^ *rf 3 «llVol TO TO° v 4 RTCTO fTO TO l 
saHlfe : TO *rTTO '®R, C3t*T 5JTO TOf*T® CTO, uPh.<pR, ^TOTOH TOFT, 






®. W. *ta0-8<* R8 






WTOlwrgW : HC1 ^tegwr « CHr-COOH Afift I 

tost* <t5T : cmw rSUc^h Ust^Itotto wro i 

i . W5T gf?[C5^ff^f*fS s il , 'i><l 'sRt AB (fklT OT*f) •TT'S | 

«iito%r gwr gsste cwfiJw fkai?r x fste jp* wg \ 

o. t cBPk*pH « i Stoitot topto> Twif^rw ^ 1 art^ c fa-gre o to 4T3 

J-^ TOT i <5?fw J AB '®lM4 ^ | 

4 

8. OBTV TOT cm »lf^TOlW lH«lal» fTO ’tffaT TO W'S l 

<t. *t1NgTOr ws i <k?i*i l'sps i 

fc. m*S ^Pff *TWf& WO ! cGtoMfS wito 

WtC^WS 4W *Pf C*fRT CTW T5T TO W i *|* CWWTO I 
h. af% j c<p vsiT^f fte *ftar wrog vstc=t 

<TO WW yM WU3 g[*T fwg f^r W l 0»l*IWfsT w? 
w»r <rrc<r i mwr '3‘ 9 ra' c^fwr frora 
CTOTT *P*T C*tM TO •TT W ^r ^ C*fRT TOT I 4 

tet wwfwg i 

b r. A 4M 'Sps W®T ft-tj* gW? TO B 2TF3 W^T f<J^<l g^ - 
fkfawg i to ws 4 a « b'. 

j?. sm teem gwtcw to %stn 

fW^fCTO TO X CTOT TO5H TOT £r^ W I 



’mr : 


1% ^o C*T*iT WTT. am fk*fWT^ CTOT, 


gro^r <m, x' g 

« cm. R' = a' 


R'xb' 

.-. gwgg c?rT*c, x = — 

a 

i ■ 7 

*if44i(V»r, c = 777 = --/- — fq^r feRi ggc 1 ^ ^iW^T-t^r to ^s gt 

X R x b 

mm®T : mw wi nragif^sr <jfe to i m ^fftro m^r ^?r grog ^Tgsmn 

^STTt alWlfltH i 

f*m afotm ^TOfUrf^s ^if?Rtf^5T ^rr^ ?raf& m «rrro to i c^tcto wi w to 

t*i‘*Pi'5Ts! *3 ^®1 §W*II R>^U| 5WS ■>1 Wv ig <P^C<! I 

Wrt% : 250m] ^ t®s# I^TO, CaiJlCTlW « TOTO; 

tot m to), m, fe^# to i 

TORT *rt?T t fkM ffeURprlft 4141*3141 w# Tffer® TO ft4tW4 
TOT 4 m «% tor <mi« TO 4tl4# TOg TO? I TO 

"iffw ^s% tew %ro fi% g^ c f. f^ftrr *KNw froro (6-io% 

CHj-COOH) «W f#?T 4 fW 4^ HCI ^ NaCl gTO^ WTO 
TOI W5^t <ff TO -#W WTO mTO ^tWaf 4f^FT TO 
Pt^tc® TO l 

5 H<4H'*I : »1iWMUl44 G#rf*TO^^ te?r fc* te"HT CWWT i 


/ 



fkT8.b : ’rt^Wf^ET te 






\3Ho 




8.9 


gft3W<mi 'slfoffiqftT«Pfft l ‘kl “lltlilH 1^1^^ 


$M4i3n R sRi^; ^sfes, 2Hi^ i crtot rwIr ^rarfro \sf^ *ir W c4« *fto to ^if^if^or tot i to 
(Tpf^ Tjfuj^sr gf^|^ WIRR "^T^rT •‘ife^tfAs '®U*<1(.<I 1 ^ '5I1ii(^<r i RfRRTf! RT ■sfe^ fTOTRT Rf^ll) "TOf I 

sf^o 'an^f crrr crK crtott ts^rsv htrcr* gftf^ rt f^iPi* to^ir \sf®^ ^irtc^r sitor ^3RtR *k*i 
’S fl^r RtRT *lf<M4H ^f-~R aRS, <3R^ RTCR RITOfRR Rial'S rTO, «lc.n*t 'sfe* f-RCSfRI 9 tfRRrU' 
i fRsit^t WRTfis RRsfRsr $ rtor ^Ri<if% &&i<m <k<i^ i crrr- « ’TOcrr g^f, stf^rs RRT 'S 
«tTOr w Ivsiifa i toir ffisratR . vsiii^fiifR^rsr to. tottr to stff^R rrt fro \sf^ £f^ wfw TO 
(^r*rn?T c rto t r i toPr RQbii to? ar 1 1 r^ fa*tf*rs tort aft^o to^hr srro tot crtcrt catena 
mB i c^ i m \ sjrir ^fabHa i rtot ata totcrr rttoIrr fa«ii«M ad? tot tor rIto froar 
atrisf >na?, sirr^r wi ca apriafaR fittiief^ tor Rfro froia^ tot i 

farrowa 'Q' s T?r rtprr RtNa-fallTO Ra 1832 tor iwt^t af^ror rrtrr^s Rfro facsrax 

vfPTOsfa RRjfRC3 ■SMtR.'S \Sf^R3s?r RfaalR -Q Rf^STOR TOTiafRR fafa^l'Srfa's RTRW ^.RR RT sftlj'® 

ofpfTC^ RQaiCRa TORT R u RfR's Rff> CTlfaR : R£2fR 'aili’iiTO RCRR i <3 "RR ^ RTTRRTO R3I TOR ’I RIB'S | 

Sf«tR ^RSf : \5fe*. fTOJlRCRR TOR CRCRTWT ‘RfroTOR RSRlfcs RfRIRfaR 9 ff?RWR 9 fl3RT c f C^RRT 

•rfsrsTM f^R^RRR R*1#RR 2Rff^s C 5 ^ '« fit's <i I C^R^fT s%^ 

f^ftRRT RMjfeTT Q <pp? gRTf^s W g «WS ^^=1^ 'sfi’^RR 'SRI ^ 'sffs^^R ^Cs 

s^rafl^o ^sr, wm ^ to, 
w«q % w = zq7 

a^rn?r z =~ Rsn^rriw ] z 3 ^ ^t ^ftr^ *d^ «*t*r ^ to i ^ 

'ggfi i ^ <prt ^r 1 #f 1 ^rrf* w r?rRr t crrtorr?t to t<f>iwf froRi ^f^Rffro 
^r f vTO ^ 9 lf<l<l|RC'S SRlf^o <Rt5 \s!it\s^! 9 tR«i b f, Q = I x t I Wtf^Rlil x CTO^? = I Rf^f 
I = 1 amp, t = 1 s ^T, 1 amp 2RI^ •£& Wl^ RSR TO WT T ^ <pR ^ i 


TO CRTTO W = Z x 1 x 1 = Z. 

\g ] ^ a^slw W RR, UR? ^Utf^RTRT f^T®. 2RR 4W CTO^ RR’RT TOT feT^ 'Sf^, £RR &l«1*lt "TO (7T 

«t%sn«f (^sr^ 5TO gRsff»Ts ) »pft<f af^3s '5RRT sf®^f<? 'TO STO Sfffs ^TT, ^ ‘'’RfRT^T 'sR?^ 

nMlflP}4 ^«i)t^ ^«il ^ 1 

. Tjy. | 

fW ^5S\ : TOR3SR sm ^1^1^, W = ZQ; ■'• Z =q' 

a ^lNTl?r 'SIIWIMS W RR, (RTOT 'sfi^tglMR ^<1 %^ C R TOT (RTOT 

(RtCSR -StTW 8Wf*P® ^ 'sfi^f^JRT 5TOR W fTO £Rlf^s , sfi^ £t<ll(.^f! ♦tfiwitHs 
^gvfRS’ ^*ITT I «9 ^iTlto ^ (RR^R TORl^ Wf I 

yttlf C^SiHI SWH TO R ^8 9 Rl^%!‘ 1 

tro^ orft^r iSRt 9 fft^R aiNTt 9 fTOf?: «R?rr®RR ^ros nrro i 

CTORT Pl* b^ CTO «1TTO t^mR Rltcp (AgN0 3 ) STO Ag RfTRRT® 'Q Ag TORR& ^fiSTO 

TOTO TO feR'T RTOT TORRES' Ag *1T$ ^R WRx^RS 'sfi^l-sl TO Ag RR? ^ TO 

Ag + feRCR a^f'5's RR I 4ITO3 TOCRR5 'sli^fCR Ag + ^R f<®?RR RC^ I 


Ag + (aq) + e 

* Ag(s) 

^ CRteT 

iflRJ CRTR 









^5 ctot to, 4«k»w Ag* ®tbr ^<pc^m ^(fi<rlH tot fenfire ^r jo<hto Ag wwt tSw?[ 

TO<T I Ag TO ^IGNH TOlfe'® ^TWTO ^rt^rtl®^ I <^5 It 1 * TOtf3* 

C* rf5 t^cjT^ TO i r 4WJT*T Ag TOSTT^ TO 108 g. TO^ TO Ag WWt ^*ITT 6.023 x 10 23 fi* i 

TORI TOt^n TO^ £ff®fl> 9.c®i<r3c^« M'S* 1 .602 X 10~ 19 C I 


,\ 4TOTO C*# FR^F = 1 ,602 x 1Q~ 19 x 6.023 x I0 2j C = 96488 C = 96500 C - 

$ *tffl*Jbf Ft'etW 'SiW Wf^lW bt®r 4«11 ^JT *TO\ ^ W F TOf fStV* ^1 ^?T I 
] F = 96500 C 

/. 1 CTOT Ag ^Wint-iu TOT 1 F FfW SfrSTfTO I 
/. x CTOT Ag 'Swt'tCTfl TOT x x F frtfrSHl £ft?JT>TO I 
^ssi ' p f%sn t f oc TOtf^® f^jj^ w0 1 
tototo ®fro ^pr I 

tojft t3 TO I*i-d*r c*troT ww £fw c^tc^ i ^ ^cto ^mic^ic^ ^rr=r?rt 

wro to*ttcto ww 4fflRi13i<p eror ^ w snro w i 



*fC*1 TOi?T : (V) tW TOT TOW <P^I ^T I CTOT *1 ="!(/£ 6,023 x 1 0 23 

CTOftT j TO* C5JM ?C®1<5tSc*1^ CsrlT> 96500 ^T TO *FJt3tCW (IF) I 

(*,) w : c^tct w ftnr ft *Tfrfl*r ?frt w?t to ^ ^ p * *t%TH *fW 

^TOT I ^ *lftW ^fpw TO t *M!illM»W F *W<T TOT TOW TOT ^1 IF » 96500 C - 96500 

TOHTO/OT^ 5 ® I TOW TO^j 


W4Hi«s ^ui in' tJOTfW®T ^ ^tTOV^T i (Applications and Limitattons of Faraday's Law) : 


TOITOT : 

5. 5^24 'S ^T® ^TT A<^r^ 7PT fiTCTferj I 

mm^ ^ft %ro#»n %#i m, atw, a^ro Wiprf ^ c^n «tbw 

*T?T I W^fl^ liJTO' £|'»tR® *TT I 

^Wf 25°C 1.0 M AgNO] STO 2.5 amp m ^ Wf TO^T W4T^ 0\ Ag 

TOT 50°C ®T^i<ata' 5.0 M *i*niii£'tf AgNO^ 9TO ^ffiTTO HTOf TO^T Ag *(TJ TOf i 

>&, ^ C^TO ftfes il ^2f TOH®TO mm \ CW Fe 2 " m W 55.85g 

Wl%lt4» TOT TOTT® TOTOT% 2 F Fe 3+ S^t ^if?TO C*TW^ TOT TOT® 

TOTOf^t3T ^fes, 3 F. 

^tTOTOT : 


i. 

8. 

(J. 


VJIdltM ^ CTO3T mTW TO I 

TORTTO ^FOT CTOTTOffi TOT?f^ f^RTT ^ \ ^ ^31 TOTOFT *W I 

f^CTH mn TOW TO ^fSRTT TOl&y mWIM ^C TO WTO 

^fiS ei^) TOT TO I 

C4TOC^M 100 TO ?W<f*a3lTO^ ’PfcRbt® ®f^ OTW c^3lt il ^IWWl 

C^TOTT PlcSfC^T il^TfW IffW-t^FlW ^(M *Pjf^lQ&3 :3 JpM WTO^ WO$ 3?^ CTOT WT I 


TOTO5^ ^C2R1 ®TVT*f (Significance of Faraday's Laws) : 

b. ^TOITO^ - ^j3I CTOT ^TRT (7T, ifSTO^I^t TO^T3R ^T WFTRR TO*4 ^T 

<K<1 ! CTO?% a TOf^BR 3 ^nRBR n TO3FW ^ ^TO TOT^ I 



?w?w ; twlfar ^ 


^ sro ww?w wttw*rai? ^ w<r?m to, to i 

facswm wr Itokw^t tot f%<#w fer *nS i ^cror '^nwrcfc £ic*m% ?rto 

^C*M®TO Sf^f TOT WW WTOfra WTWtW TO^r%T *RTO $C«1<ft3TO *tW TO <TO i F^st 

«Wf#rw^ ^ i cw? s 

NaCI SWf^ CTO - TOTO : Na* 7e — -> Na; WJlMlNb : Cl~-e* > j Cb 


WWW [■iwc^u ^C<T, ^ftW W^WF '©f^Vilwm ^TtOTQ ftfenT W? I 


I i 


GW? z 2 CI2 + 2 CI2 - - CU. 

Na + + OH - > NaOH. 

2 NaOH + Cl 2 > NaCI + NaCIO + H 2 0 . 


©. CTWtCTI CTlC»RI Wp PfS&WCT dffa‘f^ WSTHfW WWW 3^TW ^TO C£ff^T 'TO TOW 
wwbw cfiftfe 1 ^ ww*r w^'^iw* 5t°i^ij*f <ro l 

8. CTOT ^Wsri^ CTO ?C*<WjWtf W'pfWr ^C*T Wt'jf&Cu *WiTO WTTO? ^ f 

fw^fftwrc^, *wsrHt w*W c^ror lx*WErT ^c°i wfcc tiw# *ntv$r> 

^Wiwi ^jft ^ \ 

a. *r*w ^fw f*wc*rw <ro ^r T w*fp* w *wtto wr wtto<t 

^f§ ^ ^W ^lc<r- wf?W ^T <ic; ,3 i ! 

^ 3 , GWRWT ^WWf'J WWW W^?T ^ps n W^ftw 3 c*i<rlH <PCfl, ^W n + WWW Wf W8 

^jf& ^ i WW C 5 ^ n SWH WC^ W n“ WWhRPtl WTWHnW l 

% '3TPfW*t>5fW ^Wf5 'S W*JT$ *WTOG3?T ^TIW f^RTW ^WTT *TP|W 4p WHT5 fWW «Tt ^WrRlW $C*1<ma^ 
W^fP| 3M1$f<f s P$ i WT WWf^W C^W ^fS ^ I 

br. WJ1®WW3 ^TOW WTTCBWR5T WjftRW, N A ^TW i Wt n + OT^tf^lS <W1lJWCH^ ^3TOW 

iftill®! CTO 4TOM *RWT^t CTO WnxN A ft 5w<EcWiJ TO^T I il^'elM n" (Mler^lfiftS 

C^m 'aiJt^WC^ ^ITOW *lfiww CTO ^TOM ^RWPI CTO^T n x N A ^ Wt TO^? 1 


^3l<*lcttfl ^j&flu *JtflW (Application of Faraday T s Law I : ^BWICW WWtC^T ^■nfiwn Wt <phI "TO I 

^ ijar to wrwr ^tot# ^tow wwto FWf ^ wro 1 f f^jc^<i TOm i 

/. n ^WCTOT WT?ITO^ Ff 1 ^ ^ ^HL'O fifOTTSp? 1 x n F = n X 96500 C f^J^. 

tilTOM WtTO WWOTT Wit = N = 6,023 x l O 23 1^ 
iiwf& ^ e 


/, K ^R'TO WBRWl ^R<3lR^ FT^ = Ne = 6.023 x 10 23 x e 
a Nc = n x 96500 C (4 w| 51 WHOT ^WT n^l) 

/. 6.023 x 10 23 x e = 96500 


e = 


96500 t0 

35 = 1,602 x 10" C 


6.023 x 10- 


8 . 

<?. 


f&*TTOT^rwr« “ BA : 

i. TOrra ot cto -mm-%? 

jp ff^w5 wc?r r<j*g ^rwfw ^c?r ^tt c^ 55 ?? 

t^GsWc'T ^iWHi ^lfTOfC®r c*fN In sfnjWT ^?r c^h? 

^ST Rc^> °riw% fw ^f^F *lR<q|5R fejWT ^ I Sfenjn' WT^fer? ?TWlf W^3 I 

<FJ <PC^ fwg - W??rfw GflC^W C^TFT WC^T ^TT C^?? 









'$f^> Rcsr*?®! *rt fog xwwj cspfrc^ fc;PH ^ aw c^r? 

3. tilc,»ni '5 5 TT -SMS ’SIH 1 ^T 5^5 *t!W AT (.«!»•<? 
br. *F) Hi I Ms WT*T 96500 ^pTV *T3T 3TT C*P*f? 

b. ^IT HPimPHp ^ ^T *rn C^T? 

io. fctTO ^5^ ^t? ■ V , , 

: AgNOj sm TOT 5 '*# p tTO %* 10 ftfi® *W M*pfl WOT $t *!$TO Ag *fT? TO? (Ag* 108) 
* if<i<iifet> 2Rrf^ cxis \sfer^ ■ 5 tf^srr c r, q = i x t = 5 x 10 x6oc = 3000 c 

AgNOj J3*K. c t , 'sf®'S. fOCfj'lH Ag + feffe 4>3T, 

Ag + + e * Ag 

IF 1 mole = 108 g 

a 1 FAT 96500 C CT?RT A*?W Ag Afes AA [ CTO = 108 g Ag 


.-. 3000 C t>l B i*0 <f!ir, c i Ag A3T - 


1 08 x 3000 

96500 


= 3.3575 g Ag 


AT®4R t , «i*ii^ 1 's Ag *ff#A '’rfAAN 3,3575 g 

$TOa*U: Ni(NOj)i 2CI min TO* «W 500 mA tf*HT W* ^flOT. (i)^*lftTONi fTf « 
(in v®1fr Ni *rarot «nrr *twr? (Ni '» 58.7) 

(i) EfAtf^S OT5 'fifyC'M *|fiw«f, Q = I X t. 


a Q = 0.5 X 20 X 60 = 600 C 

Ni(N0 3 ) 2 STO , 3% ftcswr Ni 3+ TO* 

ftsrlfe« ^3T, 


<a ! *fR 5 T, 

I = ^ = 500 mA = 500 X 10 _, A = 0.5 A 

t = \5fi5*, iM'liRA =* 20 min = 20 x 60 s 


Ni 2+ (aq) + 2e » Ni(s) 

2F lmole = 58.7g. 

a 2 FAT 2 x 96500 C 5TAT lmole Ni AT 58.7 g Ni 

5S 7 x 600 

a 600 C TOT ^ 2 x ~ 965 00 g = 0 182487 8 

eorpft Ni *rr^i AfAAH = 1 8.24x7 x 10' 2 g 

(ii) 58.7 g Ni ^ ATJ*TT Ni 4RI AWJA 6.023 x 10 23 fi> 

, _ 6.023 x 1 0 23 x 18.2487 x lO -2 ^ 

a 1-8.2487 x !0" 2 g Ni 4l?r TOT Ni 4A *1^1^ ^Pflt = “ = 1.87243 x 10 W 


a (i) Self's Ni AFgA *lfATO 18.2487 x 10' 2 g; (ii) ® AAAFfT ’TS.AJT 1.87243 X lO^fi* I 

« ; ofr i flTO mi) aro 5.0 a to ?m «ror «Aff^® artca *jiw!» 2.5 g t#l(5«N 

«fl^ flrat iCr = 52). * _ 

CSFlfeR {III) '4||?iWfl R'SMS'I? ^f3t, 

Cr^faq) + 3e * Cr(s) 

1 mole 3 mole 1 mole* 

*\ 1 mole Cr 52 gCr sJ'C¥ilisr^lii 3 x 96500 C. 

A 2.5gCr ^ 3 x x 2 c= 13,918.269C 

a CTf& 'AtytVM = 13.918.269c] 



w?j* : Rffana 


<8H8 


Q = I x t 

Q 13,918.269 

.'■ t = | = g = 2783.65 s = 46.3942 min. 

'aisoiiR, 46.3942 min F1®RT 'WT ^C?rf%®T I 


8 : H,S0 4 ^'w^fl B^W Pt Tft^CTI 2.0 A f^T*. 3 9*BT «TC? ^«C*r V® aft* *nfa 

4) sjfiwiii «JSTH'9i4f t« TO^mrw Hi 'S ♦'S '8IW*H Oi 

Pt wa vsl^ t^swr facinstc-w 

4H 2 0 > 4H + + 40H 

^TfWI® ■'Sf^lM : 4H + + 4e * 2H, 

WUXI'S : 40H~ - 4e > 2 H 7 O + P 2 

: W RuitSrt-M : 2H 3 0 4F > 2H 2 + o 2 

36g 2 x 22.4 L 22.4 L 

affix's W# ^sfe«?r ‘ 9 ffosn*T i Q = [ x t = 2.0 X 3 x 60 x 60 C = 21 600 C 
.-. 4 F 9T 4 x 96500 C 5MJTT ^<n?T ^tlf* 36 g 

.-. 21600 C Rr^. m * r RmRnS ^ ^ *^?tio g = 2.014508 g 

4 x 96500 C. R^J*. bMHI' 4 s TK.q SfSiT'T 'SRnSTRT ^Svlg' ^?T 2 X 22.4 L. 

.-. 216 OO c aw h 2 = 2 x , 22 '^.^!, 60Q = 2.50694 l 

4 X 965UU 

$vt?r o 2 'srra^r h ; 419 ^src*r^ 1 

.-. <#*rm = — - ^- - = 1 .25347 l 

^49, *fTfr fertfeo ^ 2.01 4508 g, SOTH ' ^<31 HI H 2 ^ 2.50694 L 4!9t 431 1.25347L 





8 . 2A ®R’ 8 SfTO 30 *TC? AgNO ; ?<fM TOfR® TOH 4g Ag *TT£ ^ TO I Ag TO TOTHfTOi ? 

T§TO i 1.1 1 xlO“ 3 g.c -1 I 

<?. 1.5 A '®f^'s SRR 10 fsrf^ <TM CuS0 4 g?W SHIR'S TOTiJ 0.2964 g Cu ^tT^s ^3= TO I Cu TO ^PTRlpH 1 

'5 <f lj|sp <P®? ^Sifl : 3.2933 x 10“ 4 g.c i 

'b. AgNOj HTO C«!M 30 ^ 3.021 76 mg Ag TOM TO fSlR m A ®f^ TOTCTO SIUIISM? 

'S'93 : 1 .5 fi| Pi WlPTOT? I 

°i. 3A PnjT 5 - 30 WlWTWfm^'srwlM fa *lfan®f Cu OTTT ^W? 

: 1 .7767 g I 

V. Cr 2 (S0 4 ) 3 S^r 5.0A fa^ TO *fGT TOtR® TOM TOMIT ®%?tM 2.5 g Cr *fl* ^fSft *P5M? {Cr = 52) 

: 46 fifSfr 23.64 MtTO i 

it>. AgN0 3 TIMI 9 fR5ff t f ^afa 8 SMiR® «MM TOMTT ®i® , sflM 5.5 g Ag *ftl> 'MW? S'©51 : 495^.02 C I 
^o. ®% AgN0 3 gTOTO^TOMt®^f^fW 1. 1 192 x 10 _3 gAg <1^^® TOT] 5A TSfa* 30 faRfr TOTT 

AgN0 3 £rTM TOlR® TOM TO 4m Ag TOM1M W *F5W? : 10.0728 g I 

li. AgNOj g^f 0.5A ®%TOH 5 min Vim TOM 0.2015 g Ag ?1® m\ 4M l Ag TO Tsfe 8 . TOI# ; 4> 

R4? TO l S'Sfl : 1.343 x 10 -3 g.c~' 

>*. o.5a faj^ to^ to? wi? g?m wto i 7 30 mcto to wn to? *pm towiwh 

TO 0.6662 g ^ffa *fm I Iptf TO faf? TO I T§TO : 31 .75 I 

>'S. H 2 S0 4 ^ st^!?i g?W Pt ®1®5TO TOST? TO? 2.0A ®fa^ 3 shlR® TOc«i W 4T? ^TtR RwlRt® 

TO? 41 H 2 « 0 2 4? TOfaf?TO 1 I 2.0145 g H : 0. 0.2238g H 2 « 1.7906 g 0 2 I 

is. h 2 so 4 ^ '5i%?r g?w pt “®fa 8 5i? ?i?st? to? 1.5 ?*&r to sf?rR® tom smr? tout? 940 cm* h 2 *itpt 
^*HS? I TOlR® *I^Tf 3 T : 1.5 a 1 

)<t. f^nPf® NaCl ^ W 50 mA 2 SHfR® ?5®t^ Na + ?m$V5 ®toRH ^TT^fK 

SP^R® tow? Ans. 2.24692 x 10 21 fl> 1 

i'iJ. 15 g Rf*f§ CwSfK Ag «IJ!WI% « Ag ^ITWFE tow 2.0 M AgN0 3 wwt 

2.5 A ®R«. SRT^ 30 nrA ’fpMpl® TOT ^ft I ®f^ Rc^'f TO «tol4*UHI «SRT # <<1C®^ 

WilWM ^ ^Rm®*i 53^W? : WfWI^ ®%m<f? TO 5.03627 g ^TIW TO?, TOWRS 

®lTOSTfW5T TO 5.03627 g ^Ri *fTW ^<icTO 'Sl'^lR^I®® *il<PW ( 

is. ^-TO (II) ^MOKiH ^5#TT ir^TO 'Srr*IT 10 ms 1.5 amp f^T* 6m TOM ^JltMICB 0.2964 g TOTH m 
TO I TOfttTO TO f^f?T TO i T§TO : 63.56 1 

IV. 1 .5 amp ®Ra 4|^if5 *(TTO TO’CTO g4cTO ^fWT 20 STW 6M*TT TOM TOWT5' ®fTO^RTO TO 2.0145 g 
^Ri ^TO I Hl^ c<ll^l 5.M '5^14 9 tH i l| e tR<P TO TO I i 107.9996 I 
5J&. CSR W ^ife® CuS0 4 fl AgNO ? 5?m W ®f|^ SRH 6TTOT TOM RPffe TO ^TW ®fe^TO ! .15 g Cu 
*n^5 ^iRs® 50=1 TOR SjfSHTlTr 4l?f? I'llDl ^f 1 ® 'SJTST Ag ^if^s <W? (Cu = 63.5, Ag = 108). %TO : 3 9118 g 

*o. AgNOj gror 1.75 a 1 25 42 mcto vim tom tomm ®fromw # ’ffron Ag *n^ m 

I 41^t ’flror %!«, TElfPr 4lTO mRm WSJR CuS0 4 « 5^ H1SO4 BHW? w to vm TOT TO ®w 
Tito Cu TO *ffTOW 'S&X TO=T TOTH H 2 TO ®IHTO TO TOT? 

^ : Ag = 10.0708 g, Cu = 2.961 g H 2 = 1044.386 cm 3 I 

0.75 A ®% SHH 1 RR& 20 CW TO 61TOT TOM H + , Ni 2+ « Al 3+ 'afHWH S|f®1&9 TO^ TOT^M 
Wsto ^M? : H = 3.74 x 10 '° fl», Ni = 1.87 x 10 20 1^, AI = 1 .24667 x 10 20 fl» I 

to. c*i\*s toto gro c?im 3.62 g ^ tom c*r ^rm ®Rrro stihhr, TW ,i #TOr ^5 % tot irro grot 

^TOT TOWfW TOTO TO? tom TOM 1 .75 g ^TO gtff® TO I C^TM TO#M MTM? W'T M^TT fto 
TO l (Au a 197, Cu = 63-5} $3? : 3 I 



'©<*53 


mm : 


40 mL 0.125 M Ni(N0 3 ) 2 S^T 0.45 A 4 t^f& 27 *m SMlf^© gsgf ^TT i (Ni = 58 85) I 

(i) ggt'fg *OT W fggTS. tfggf gsgt $01^*1? (ii) WWITO g%® *mWf? *<f W? 

(iii) CSfig* Ni 2+ Wi)^<P «r«Wf?no <SRI W ggg *0 Sfgrft® g>3£® g£?? (iv) 

*1? ^fyfwrs ®fe«grw (+Ve) ggfcsfg «? gs® ? 

^S* : (i) 120.15 C (ii) 0.0366 g Ni <ft^, (iii) 35 44 WC^b, (iv) 0.08 g 'stfalWM I 

*8. 1.55 A 20 20 *TOT C^ni/Tr ^5% 0^ y|®HT gsgffi ®i^ttd 64.08 X 10“ 2 g 

*rti> ^ i gtggprfggs «?r 65.4 ^g <?n^rm fg% w 1 ^rt : 2 1 

1.5 A 54 58 C^IC^* C^Of gs%s. fge*fgi g^T l>t°1-*l ^s?TC®T ggfCSTte ®f^gftg 1 .5 g gt$ gfsjs® 

gg gfijf&g c*mm 2 3 £*r gt?rgr#jg^ ^fr>#g<T 1 ^s?r = 58.5 1 

4*^ W 1.5A ®!^, 20 f^T? 15 *0 2Mlfe® gC«T 1.1993 g Cu ^ g?T I <if gsgtg ‘^' : T04' 

'Srl<J c f ^fs^sOT f^f?! gRT 1 Sen : 1 | 

***■ iSTOf <Sft ^t%r g^W ®f^, %»m wref H 2 MIR gg I CIO., - + H.O -» C10 4 ~ + 2H + + 2e. (i) 1.5 mol 
NaC10 4 ^ngw W '©f®C'®4 SOTSmT? (ii) 1.5 g NaC10 4 ^gtgFTCT ggg S.T.P. C® 4*® ^|g®g H 2 grPT 
gw? ^Sg : (i) 2.895 x 10 5 C (ii) 27.4285 x 10~ 2 dm 3 H 2 I 
0.5 L 1.0 M Ni(N0 3 ) 2 2.5 A 2.0 ^ Sfgrfg® ^Tf I ^5% O g^O 

1 Wt31T gs® gcg? (Ni = 58.7) s 0.8 1 347 M I 

^S>, 7.5 x to 2 mA ®f^ ^g# Hwt# 41®?’ OTTI?' $T«^*| g<04 gstf fift? 5 ftfgtj ^T®HT WT ?giWR®? ^ 
74.0285 mg C^Pf I a? fg*fg gs? I : 63.5 I 

'So. 25°C ^T^ranamr 0.75 M Ni(N0 3 ) 2 'i}?' ®f#?r ggw gl^ Ni ®f^TT? 3 i<Wn:’f ®f^, ^?Tf ^TT I 

2.5A ^ T f 5 T5' 10 fttgB' 25 C*iW>« I (^) ^ g^TM^ ^ i (N) <$ *Ki ®f^ %*ftT 

ggm vih>imi g®g ^jerniaiT 35°c ^?r, ®C4~ ^ ^jntt ^ \ 



<©f^> W 'Q CTO WWf 



(i) ^ 1 N (Coulomb) : <U4$sf<i<l> *i)W ^TT I ^T^ c T«0‘ - Wff^Tf? X I 

'«ri'3!'sfif®<p ^tfo ®i^>itM AgN0 3 ®r%?r ’sn:*rr Pt ^Ti^rr skr; yf*HT ^ w 

■slfgsrr 11 ! 'sfib'S, 1 . 1 1 8 x 1 0 -3 g Ag i TI^(. < P 'Sf 5 Tt 1 <j«iy vsf^«* gs^f | 

(ii) (Ampere) : 2|4lf.^<l <43 ^TT i f^fs^g (AgNO.O d)? w%T 

Sr^fg' 'src^rr Pt ^ eg ■gfggH afgi^; ®f^ggteg i . 1 1 8 x 1 o _3 g Ag 

^ i ggr i ^r^frs. ^ wif^ran ^e«Tt sfl^ ^ cgi^pc® 1 i 

(iii) S^T (Ohm) ; CSOT | CGS 'S SI i 

tiv) cs|*& (volt) ; (55f^> (volt) ®f®w>i® , '<p gw<i t£igi^ I iupac fH% ’ferg ®i^>jie<j' i cgfg ^ 
OTcgt ‘‘ifggtftg g*u fgeg l ®f^ srk 4<ie® -gfggfftg erre^ eg tg®g 'Sggegjg 

gft ^g, ®re^ i e®t% g^rr^g i 

(v) <wkk® (Faraday) : ®|gfe^g g^gg <K4^if4<f> 4W i eg^rt ®%s,fg7^fgj ^gtgregg ggeg ®%, 

fgesg 6 ! gsgtg wr, eg ^tfggH ^g» ^ng ®«ijisp ‘gfggK ^’ffgK egt®^ ®%ggfeg g»eg ^g?r 

gggfggN lilies ®f®wg|g e^w ggw gftf® g^g i ir ^ifggr 5 ! ^ wgrw w ^g i f 

2|®^ wr sr^r*! wgg \ i f = 96500 cg^r gggK i 

4wv i f 4ig» cm t^gfeg gr Fpsf ggrgg wfgig **w cm = 6.023 x 10 23 1^ 
tc^rg^g 1 g[®gt^ 6.023 x 10 23 tegg^g gf*trf^®®ieg c^regf gfggrf^ cg^egr ^g# Ig^ge® eg gfggig ®%^ 
gfgg^g ^eg ®i gc®rt 1 f 1 


. -srr. urn* *is0-8b- 






( u) ciji« . ctomt * *rc*u to tomstto sroto to wfc 

7f5^r ^«T ^stow MJFT TOM'S WH Mto fa<PC^ CT TO*ff? C?M MT 1 

^t^tow *torffa CSttM 4TOP '8^r (ohm) I 

ivih ' ft f ^CS T Wre TOttto C3ft (Specific resistance) : ^ CTOFTt WG ^ 

*tr¥ i<j^ tot ^fros to*it stfsfl* ctou^ ^ ^ wr 4 < 1 # 

^ vsf^ton^i? w TOt*fto c<m mti m i cgs « si ^r ^r^fto toHw cto:m ^w 


'S^ 5 [ (ohm) I * & 

(viiil <a f $«fa gra n i (Conductivity of electrolytic ) : CTOTTO '® 1 ^fetCTRT GflSM TOTO^fl#^ 

(Inverse value) C<F ^ '©f'b^RcSlC-^U^ ^1 f<M I f^s I < l c l T 1 

vofefeR^ cm r 4?i *ift<if$<»r c c =|* . 

* 

CGS ' p Rif^s * lR<l[% si? 33 TO 1 TO ohm -1 I Wt^to^T mho W Wf ^TO TOT I SI 

TO^f^s ’'‘llMlR'sBT iS'W TOTO Piw*i-h (Siemens) t 4 TTO S TOTO *W *1 ^TO ^ 3 T t 

S = 1 ohm”' = 1 mho. * ^ ^ 

<ixi «flH*iswu TOmto *iHNito (Specific conductivity of electrolytic! : CTOSTO 1 

mwFBfi i frra towcm i ffio i fg sire ir ^ton^r m^rto tott -$$ i c:gs ^rsfto TOwto 

*|fTOfllTOaTiT 'QTOT 1 (Trf^T 1 TO, ohm 1 cm -1 . 

si 9 i^f's>c.'© TOwforo ^iEhiR'oH fto^pr tro^r 1 to sn-r 1 1 

(V) *Pffl | f 3 fr (Chemical Equivalent) : CTOTOT wIV^wlws MT to I F TO 96500 C 1 ®% 

<F<ft<I \g>fe ii ^ f^ WIT vsf\b^H '5C5 STOT 4 j^l's>« ^‘TOTO'T c.^lc.«Tfl ^ cto^ TOTOSlto 

yroiq i c>Hw<i cro«f%, cstt«t « <t!TO?ito i 

^ 1.0 C 3 TT®T C^t®T 

^©ro* Mm ctoto% wmmfiro ^iium to£ cto? cmfitem ^tor 

'g'liictPd *11 wa ^ i 

: AgN 0 3 (s) -> Ag + (aq) + N 0 3 '(aq) 

Ag + (aq) + e -> Ag(s). 

1 0 F ^T 96500 C AgN 0 3 5 ^=T a<t(^» W 1 1 .0 mol Ag + TOM TOMT ap'ITOJ W 1 .0 mol Ag 

*fto* TOT I 

Ag *n^T wl 108 

1 mol Ag = 108 g Ag 

108 

.-. Ag = 108 


TO?H, Ni(N0 3 ) 2 (s) -> Ni 2+ (aq) + 2N0 3 (aq) 

Ni 2+ (aq) + 2e — > Ni(s) ^ ^ 

.-. 2F TO 2 x 96500 C Ni(N 03) 2 £l < ilR'® 1 mol Ni 2+ TOM TOTO^ sf*tfw 1 0 mol Ni 

m'joo <> tt% e f®"5?r I 

Ni ^TRrsfHf^ = 58.69 


.-, 1 mol Ni = 58.69 g Ni 

-.-. Ni 4<T E = 


58.69 


34.345 


2 


'S^b- 


<wi*iw : *iar 


< \i » f»TTTe^ (Electrochemical Equivalent) : CTtPtt «f^REJtCTJ3' W twC?T 1 C 'af^. 

TFC=r Nof^b'T^lC-sl ^ 9 -W '*f^ t T^ra C«n^ 5%f« ^Tt*TR CTfW?' ' 5 lf^srT c t^; $ C*fft«T3 
?pnnf^ ^un? i 't £t^R> wr sr^H wr i < 1 IJ 11 < 1 R<P ipurss^ c<*fw 

■*rnr c^tM "®f^Rc?lw 5 ?^ w Rrra 965 00 c ■£RTl%^ ^trt wr ^*pstc?t 

c«n^ g^r ^rrapr ctTto •tfiroi'ft & ^rprtrrR^ ipfit^ 1 'E' erfR* ^tst sj^k wr ^ 1 

96500 c 'sfis^ om tpw •si*it«R^ j? ri%sn c r csff®r ^?r 1 

. 1 0 C^TM C^f 

*WW^TDW.E = afSSji0f 

^ ^ l.OCTtnrfK 

.-. 96500 C «Rlt^s wr Wt^ Mk*ra TOW = OTTS ^ 

w ^ 1.0 C5TT®T CTK 

••• 

1.0 CTFT C#t=T 


Z = 


^ft, z = 


CTtTO (Trm^t x 96500 
E 


= z ^ i $f®^ <rr*n#^ 


96500 
.-. E = 96500 x Z 

41 JHUR 45 = 1 ®% uwiflfn^ x 96500 1 

^rlx 'i^rtf ^rtwiwi? <&* rr *m- 

108 

Ag *rt^ sh!iiR<p 'pow, z = 9650 Q = 1.118 x lo 3 g 

34 345 

Ni MFp 4 M?ifa 4 ^TTT^, Z = 965Q() = 3.559 X 10' 4 g 


@ 


%w^?r-8.e : 

(i) 41-HlilR* $»UlWI ^Kfrfa <ro s 


(i) AgN0 3 ^WAg 

(ii) CuS0 4 <5<T 'SfWT Cu 

(iii) FeCl 2 ' 5 TC S 17 Fe 

(iv) FeCI 3 ^^JIFe 

(v) Ni(N0 3 ) 2 ^ ^fWT Ni 

(vi) AICI 3 ^WAl 

(viOZnCla^^lWTZn 

(viii) Cu 2 Cl 2 ^ ’ s fWl Cu 

(ix) Hg 2 Cl 2 ^^iTHg 


(2) ^t^3rWiri^y qh EHs : 


(i)CuQ 2 ^WCu 

(ii) Cu 2 Cl 2 <m W Cu 

(iii) ZnS0 4 ^WZn 

(iv) A1C1 3 «3RT m*U AI 

(v) FeCl 3 4<T ^WT Fe 

(vi) FeCl 2 ^ ?m Fe 


(vi) 2.8937 x 10" 4 g I 




4J«(«Rl Plfita (Reactivity Series of Metals) 

q tft re ra ^iiR^ns (.wfeHsrc^ w *i<’iwiwi tot, c^tm c^t ctN 

Ngf®^ ^D 1 =tT^ s 'SfHRT ?T «I>IKjR<MW RISRT t 'af^ l *m!^<p C5ftC»Rf C**f*f ' , *lHl5l 

*Rt^ i oilws crofts Rw sn^rsfi i 

(Tpr oft«r \sich-? RcsraM^n^r 

C^T ^eTT ^ I ^MR<MC<t3 CTt«T <5l>llllR4> RQRtl^ ' 3 T£T?T wtlR'o WlifW *(1% ,! r^ ^?T I 




^©%<PTO 


\3Tfc 


tTOdC4» ^©f^s, d H®T TOT I H" 5 ^ ■ y ^ 55 T TFj '©%?, <p CRRf I f^fftwn^, <RTO CRfeT TORT (RfcT? 

frofTOror torrid xr <mw ©fe«ro tot x?r, torto ttor* c$l*r tot x?t i <rRt 
diTOft^ fataH to faeriQv* to tor w t 

g ftror csmr < 4 ^t totr Tffar R***rr ?r i 250 mL totto? fallen* xctt %t TOfsr srr?r 

100 mL SRT fTO '5TT© 10 CTO 15 g (RtTO JTOT IjfTO TOT I g?TO f%^T RR5T TOT TO 4 TOTO 

«w TO^f^r to *f<w e r to i #t error? PiPt>*i$ grr r<(w m toto i 

Fe(s) + CuS0 4 (aq) > FeS0 4 (aq) + Cu(s). 

(%T) (W ^Sf i 


R<MW<1 g?Tl^ WT TO CuS0 4 dRT S^r R?T, ^ Rf*R FeS0 4 4<T 3RT I TOC^ CTOTCTO <fTO" 
TO 4TTTR Fe, Cu ^®RT?r ^ff*R> Rta (RtR i 

$TOR RfeRilfDd TjpF Rf^RTT TOT Fe '’TOtT; TORTgTO TR TO Fe 2+ TOTR Tfrr© TOC? I TO CuS0 4 
Cu 2+ TOR if $ W<fUH 5W TO Cu *fPTO TO^ l 

Fe > Fe 2+ + 2e (TOT f^RTT); Cu 2+ + 2e > Cu (RTOT faRTT) 

CT CTtTO ^SJITO SR'TST TOf (^TORTOTRTO^TOTOTTR ^ CTt'T'TOT C^Rf ^RT l TO <R 

CsffcTO '©JlCTd sHT^f <it«l TO - '$T5 fa«rbH XR '©<.«! Cdf*f (Rfafr* '©(.'©I TO - l 

OllMd ^HTTO 3RTRPTO TOTO (R RTR C#R TO> , ^$TO ^5^ TOTCfr^ CSjfa TT WTO TO l 
Rtf? PlR'Sf OTTRRT TOTT : 


*lfiq»<l'©|J[lR 


Li 


K 


Ca 

Na 

Mg 

Al 

Zn 

Fe 

Cr 

Cd 

Ni 

Sn 

Pb 

H 

Cu 

Hg 

Ag 


Au 


»i| ftfTOT (R*f f<P^ dR ^Rql^pto TO" I 

SfcfTO : Rffro CRftTO TO^R TOT 'STO, TO RfSFTOT tRTO (RfaTOTT TORT 

to©t c?f*r to c%to *iQri<sr toto^ £ d ilwd ftfSm rtof©t totc¥ 
TOTT TO TO TO I CTO, wfTO RfTO (XN^, TO RfTO <RTTO CTO 
WHfDw> iSTTOrT TOR I Fe TO?R Cu ^ 1 ^ TO CuS0 4 CTO Fe, Cu 
<R RfTO FeSO., TOTf^T I 

faitw : cTOF *rn^ toto rIStor f^fror h «to to, to R^rot h 

^SfCT^fT 'SrfTO tS? 1 ^ t£|^T ^Rc\is<l ®T^ grT CTC^ H (R Sjf^TTR TOC^ I 

Zn + H 2 SO 4 (®T^Q ) ZnS0 4 + Hj. 

^Hw : <1ITOfH4 CTOR TOTO « TOTO ^©%TO MfTO tiRRT 

iTORwHR ^CrTOTTTl CTOT, CR Tt^T Rf3RT©T TOT TT^f^f ^TOBT 

tot to tsnRt© ^s^ir £RTTO to tot tot> c#f 1 wr $ *rr^ 

TORRID %TO 3TW© TO I TO TO RfTOT©T TOT *ff^?T ^TOtR ^TOt^TTO^ 
T^T, ^WT(6T TOTTOWtt^© ^3TO sfTOTTO CTOTOTO ^TOlii ^ I TO ^ 
TT|>fi> TOTT5 %TO W TO I CTO, Zn *Tt1> Cu TO^ (rRT 

Rfiw I ^©it tbllR'CTM CTTO Zn *Tl^R TOTO^ Cu TORF5 fTORR 

TOTOTO^?r 



XCRTTWCR : Li, K, Ba, Ca, Na, Mg, Al, Mn, Zn, Cr, Fe, Cd, Co, Ni, Sn, Pb, H. 

Li CTW Na C^TSTRT TlR CTO 1 H, <R 2j(©^tf^» < ps(. v © THR l Li CTC^ Cd (RT®r©'C ? rT CTC^ 

H €|f©t^lR^ <MC'© ’THR I Li CTW Pb CTRWCgT Tt^f CTO^ H (R SjR^fPi^ <RfC® ’ 9 TTCR l Cu CTC^ 
Au V R'S Tt^tlOTl CTW H (R ^iPl'© •9^C'© Tlcn *iT I 



'OVo 


3RHR : TO 


to *tTO : TOPtft (Hg), to»t4 (Ag), ’$% <Fmto asrfro itiwrw* to 4 <tt h 2 s cto 
( jLJjjj h 2 sitorto ^bt sim *rtoto <tor i h 2 s <$% tost Hg « Ag ©r RQntin ^rtt to* wm 
to? *mr i wii *m Mto to Hg" + ^ Ag + tow toto ^ i 4 tow S 2 - 

TOm ^fsito'© Hg « Ag, h + w torto to $ft(iW»rM toro to i 


Hg + H 2 S -> HgS + H 2 ; Ag + H : S -> Ag 2 S + H 2 
HgS « Ag 2 S C^M I 

?to HiS <m7m toito tow ?tot to *rt? i <fto $?? ?tot TO? Ag 2 s 4? 'wwiwn gfl ^*r i 


tfTfT £rf*tfcr : 


i . ?r$3 toiRFsT? faftor c^i ? : Rf3j»?r^Rr wrt *mr i 

:>. vij ftom cto wrt to cro *fp© cro *rn®<r tofto to am to ?r to to ^tor^R ?ro i 
toRrro l^ff%csr «*rca TO?R?*tfr tor TOTOr fto ©M^i^rfr tow> srfror^R 

?*TO *TO I CW, Mg *TTJ Zn 2+ flfflPTCV, Zn Fe :+ TORW, Fe CiT + «?-, Cu *f^ Ag + 
'atliMM* toffto ?>TO TOW TOR Fe 2+ TO 7 * Ag + TORIW felto TO?/© TO t 
\5. ffe? *T© ©t3 tofRRS 4?? 4W? TOR ^ I ftfaw* fe TOT??^ tol^R 

tom « TORm? ^:wtfs wf# 4 ?t ^rrot toito to <j?to *fFTO ■'to© ^r i 
8. Pitofiin wnwr <3?to *jfj^ ?m isfewra torn to srFgto' ©toro fM*t 

^ «n^ i 4 *fw<T ^rarctt £r^f r <v$ « R*w<i ^th f^^#© ^ t 

<?. I*lRtaf ^ 9 TC^ CWRTFf^ ^HT (iiiSR^r H TO^TJ 2ff%^Fs W I 

H to -5M^H<Ml* c*nc*ni ^ w I 

<b. l^Rcs? h to c»n«i>ii[4* ^ to h c^ £ftor^ ^ ^tt i t£]?i ^PTRrto toRim ^rsrer 

^rtto ^rc¥ toto i 

^n?R ^prrato f#ro sr^ifsT^ (/rnm wn ^T'S ^rfewr tor^r jfam ^ 

w?r '3 r»r i 


C< 

toT^CSTTS^TTO - 8.^ : ^ 4 * , V 

y CVICTT STO Cu 2+ « Zn 2+ '5mR TOW C^R ©Jtrf wrw sm M«to TO l 

PtiRTSTO CF'Q r^TRRTOW WR 'snl-si-itS $<.«i<riS*i : TO ’^jtiRtC® "5 TO? 


to 

to <TITO ; *i*< wc«i •■sc^i^wnwe ©rm ar^nmR wm ^nwi t«iw to ^RRr 

i RC<((.5 1 'Sfim — > F, O, Cl, Br. I, S, P, N, C. (31 s ifiN ^ <5 (.&(.¥! WfW 1 


8> 


^ yniyw >iQto «ifNr (Comparative Reactivity Tests of Metals? 



: sff^ Tffev®H tosf c«w fttot ^rto *rt^ g^r ^ ctH 

^© ^rTOm w «rrc^ i ^fer©^ f^rtof Fe ^ wtw Cu 4<s ^*re?r Zn m '^m^h Fe «*rar i 
^ Fe <Pg, Cu 24 gRCT? Sr^T C^ Cu *fFgre ^ Zn Fe :+ •MWtU^ CTO Fe C^ 2fto^ i 

Fe(s) + Cu 2+ *f<W (aq) > Fe 2+ <1^1 (aq) + Cu(s). 

Z n(s) + Fe 2+ gn (aq) » Z n^WT (aq) + Fe(s). 

Cu 2+ ^nro? tom tow^ ?tr Fe 2+ c?f*r i Fe 2+ ^hjw<i tor^n tom ^tr 

Zn 2+ ■'3TRR (tor s ^slt Cu 2 Fe TOW Fe l Sl^FsTW Fe « Zn 5TO 

«TI<PC«1 Zn ^ Wt tow I *?C«1 Fe 'S Cu ' 5 TC i IT Fe to*f^ RfSRT Zn 'S Fe *5^ ^*fl Zn toiFTT I 







htr 

9 f$tWT : 

250 mL fe feTO ffe*T ^TT'S i fe?F gfife TOW >R* 'Q ^ 4« 1WT f&fe TO I 

ffem 1 00 mL TO WTO CuS0 4 

* FeS0 4 W CTO TO i g^f CTOW TOTOR *$8 

tot, «w ^ tor ^rwr to i 
o. fi4lw ?ftp® gag aj^r fecrog to i srn « 

R#?r grog fe wro fe « ^sr i 
8. am R<hc«w pm tot «mr 5 g fero cTOa *^r 

e s o #rn TORTO |>TOT CTO TO ! ^feTO 

fafe Rtort grog *c*rr srm 5 g wr <zn> «5g 

*#sn®r c^rr^RF cfe cfe $ro? cro to \ fe 8 .io : cuso. aag (fe) s Feso 4 a^g (^<t.®r) 

<l fe ffetc« ^c«r to as cro to ^rcTOiw toc^ to w ffero to 1 

*i 4«*m ; w Rto** M fe fe cto fe to aa$f fe tott to^ Rtoto fe w 

CSTfTO afwr^^PT feCf at TOfeTO Jjfff® $TO ffetW ffe w Cu TO *ttaf fei v&M. i 
CuS0 4 (aq) + Fe(s) > FeS0 4 (aq i + Cu(s) 

ifShr fa<Mc<i<! aro? fe agw cto *fe fefe toc^ i R<mmii ^cgr w zn to fero jto 

*iCX>te ^T TOgfelW gft^p® TO ffiCICf ffe Fe TO 9 ffWC c T?r fet *idfe I 
FeS0 4 (aq) + Zn(s) > ZnS0 4 (aq ) + Fe(s) 

fetV : Cu 'Q Fe 4 «fR® gfe TOO Fe *ITf Cu TOW fe?> feZRT I Fe <3 Zn 4 gTf gfe Zn gff 
Fe TOW fefe feRT l 

fc. TOR ffesT gfe" (7T CTO'S WW ZnS0 4 STO fe ^ R*IW* TO fT RIW Cu TOl SRS. 
R<WW<I TOT TORT CTOR «^T CTO TO TOTS TO 10 ftfe gaTO W5T&TST TO I 
*ltw*f : a^t CTO CTO 4<T? Cu « Fe * ? f%sm: c m CTO ’rfw ^ fe I 
few : Cu « Fe *fTf fe Zn TOW TO feRT 1 

a. 4TO Rto few© film 100 mL TO $Ttm mfR RT^3 i i* fem TORT Cu : Fe « Zn ^ %T 
c^rra to i ^ fero? ^t5tort cto^b cfe ,#n? ^ror Na *fi^ cro to t 

fecw«r : ffercro ^rc^T cro Rferr ^u> fe fe^tca ^fefes «ro i 

R<pIw Na *fi« , aife ^feror ?ffc^ ^1% TOa fer to^it : to frot^r i 

few : Na Cu, Fe « Zn feRT I 

<p\©'0c*it *rr^T m nrnrfe^ ca'STft ^c®rt— 


^rm 

#r$to 

TOnfe^TOlg raol x ) 

TO'J’ (g cm -3 ) 


A1 

26.982 

2.70 

'SIUI^H 

Fe 

55.845 

7.87 

Rw 

Ni 

58.693 

8.903 


Cu 

63.546 

8.96 

f®T^> 

Zn 

65.38 

7.13 

l>l^'ON 

Ag 

107.87 

10.5 

CTO 

Au 

196.97 

19.32 




Ob-^ 


wsh : ftffa *m 


ismw i *hf to?r w ter i.s amp 3(> ftftfr 10 c>rc^s m»ht 4 

>1*1 til W&fb «Hlft^ 


Wf : SRlft® vt%«4 ?m = 130 x 60 + 10)= 1810 CW 
gRtft* CTf& wftt®? *lte®r = ] 5 x 1810 = 2715 C. 

96500 C aRlftff TOT ^W*BWil £RR ^ 6.023 x 10 23 1$ 

6.023 x 10 23 x 2715 

.-. 2715 C aRtft® TO! 2RR TO — — n^nfi ~ _ 


1.6945 x 10 22 f& 


.-. aRfe 5W4«i«* ^iJt = 1 (>945 xl0 22 ft 


Shwm * : w NiiNOjh aro cm is a wit to to *f$roR $*r Ni 

gfC*T*f (TRl TOTT I 1650 cm 2 *f*TOR « 9.5 x 10" J mm Vt'fS Ni *n^3T aTC^TTO ^HT 
i (Ni ifTj* 8.903 g cm" J ) I 
*TTOR : 9.5 x 10" 3 nun = 9.5 x 10 ' cm I 
sum ^ Ni TOTO = 1650 x 9.5 x lO' 4 = 1.5675 cm 3 
Ni *rtf<f «?T =TOTO = 1 .5675 x 8.903 = 13.9554 g 
Ni 2+ + 2e -» Ni 

58.693 g Ni *tTf^ WStf 2j'.Ul'S?'% 2 x 96500 C. 

^ ^ 2x 96500 x 1 3.9554 

13.9554 g Ni **C® awlwNto g8 69 j ~ = 45889.66 C l 

gjCUt'Sr^U TOT. t = ^ = — ^ = 13111.33 ww© = 3 1E H>T 38 31 CTO*5 ) 

’3T541R, aKRT5f%T R5R 3 ^ 38 3 1 CTO^ I 


®vtlA4«-1 « : 150 mL 1.5 M CuS0 4 4R «#?T STO 2.5 amp T ®!^ 5 25 »Rtl *R 51*HT TOT 

mi 1 3ift«Rift^ , ®ftc^^rtv 5 r5T9o% ^ i to fttsro* a 3 ^ pH TOf^fa^r i 
’RRR : 5 ftft& 25 = (5 x 60 + 25) = 325 CTO^ 

STO aRlf^o CTft ^f^5R *tte*T = 2.5 x 325 = 812.5 C l 
aRlft® 90% 

.-. tftnW = 812.5 x 0.9 = 731.25 C 

CuS0 4 -» Cu 2+ + S0 4 2 “ 

Cu 2+ + 2e -> Cu 

.-. 2 x 96500 C = 1 C*JR Cu 2+ TOR 

.-. 731.25 C = 3.7888 x 10" 3 CTM Cu 2+ TOR 

CuS0 4 NSf^steRTO CTOf W (TOT Cu 2+ TOR TOTR*[7F CSfRT H 2 S0 4 5TO ^BvtfT ^?T I 

.-. aro H 2 S0 4 ^ *rfw e r 3.7888 x 10' 3 mol 

.-. aTO H 2 S0 4 WlM = — 888 X { ^ Xl00Q M = 0.025259 M = 2.5259 x 10' 2 M 

h 2 so 4 <*Rsft ft isftr ® i 

.-. H 2 S0 4 a^f H 3 0 + TOt*R W 2 x 2.5259 x 10~ 2 M = 5.0518 x 10" 2 g ion L" 1 
a^m pH = - log io (5.0518 x 10“ z ) = 1.347 
.•.a^TOpH^fR 1.347 1 






8 : yia l fTO Ag + 'SlilW* TO gTO CTO 7 a# 30 ftfa^ 20 CRCTO TO 6.5 amp 

bWaf TOT ^C*TT l aft $*l*ilf# tea sml^® Ag 4a 2.75 x HP 1 cm 4?^ Ag 4a 10.5 g 
cm* 3 TO TO StHI-f* Ag af^a *#5TH 4RK ^TWlfaa *f#TOa CTOTO ter TO I 
^mTaTa : Ag + + e -> Ag 

RfaalfTO® fifafe 'al^t'oil RTO = (7x60 + 30) x 60 + 20 = 27020 (PHTO 
.-. ataartes sfarfro cait ^f^sa ^rf^rr^r = 6.5 x 27020 = 1 75630 c 
96500 C ^fsefilam R*iaT TOPT 'Smif ® Ag aTp RlaRH 108 g 

.-. ! 75630 Ag ^ 196 56 8 


stilly Ag 4amBT5R = = ^ 7 “ cm 3 


mtnasa 18,72 2 

— “ ^3 = 6807.27 cm 2 


.-. <p«'inlPm c^axa - - . _ c . n 

* 2.75 x 10 

.-. ^* 1 ## WR 6807.27 cm 2 I 


S ?Y *t B H'0'oim <ps - 8.H (Sod'ou "r*P'©l TO) : 

It j i. tem faRflft TOP TO : Cr 2 0 7 2- + 14H + + 6e -> 2Cr 3+ + 7H 2 0 
4a* (RH Cr 2 0 7 2 " C3> Cr 3+ '*I1UW *#*1^ TOtfS TO>|l> $C«ia3Sa finite Wt?T files IW? tea : 3.6138 x I0 24 fl> I 

*. kci 4 a anfagaca facaaa aror kcio 3 tei^ to t 

60H" + Cl - -> C10 3 “ + 3H 2 0 + 6e 

5.0 amp TO RTOaRaTaailR 1 2.5 g KC 10 3 tef£ TOT RTO i tea : 3 ^ 16 fafafr 56 MW® I 
vs. alTO RtTO* AgN 0 3 5 TO CTO 2.5 A SRaT TO ^RT ^TO?T ter Ag *tf^a filTRR OTTOT TOft 1 

950 cm 2 < 3 &TOM « 8 x 10“ 3 mm ^e ^<5 Ag at^R fiftTOta TOT TO aroa fitTOlTO? (Ag 4 ? 10.5 g 

cm -3 ) Itel : 2852.11 CTCTO] 

8 . 4 a 5 ft> ftestcaa TOf?a*la HAuCl 4 5 TO CTO 3.5 A ’ 3 % TOR StTOT TO «ta ter Au *fll>a SKRR 

CRTOT W I 850 cm 2 gteTO « 9 x 10" 3 mm Au *fl^a fifCTOta TO TO WTO slwlw? (Au 4 ? 

TOP 19.32 g cm" 3 ) I [tel s 1 a* 5 l 43 $$$ 26.53 <?TtTO Rf 6206.53 CRCTO] 

<j. 4 a# alTO RtTO* Ni(N 0 3 ) 2 gTO CTO 3.5 A StTOT TO TSta ^iwuns ter Ni *fTf?T SfC®T' p t (RS^t TOT I 

1650 cm 2 « 9.5 x 10 " 3 mm ^-sK ^4 Ni *fT^? fifCTO?TTO‘'^s ji^css filcsleriy (Ni 8.903 g 

cm" 3 ) I [tel : 3 38 31.33 CTO^] 

'ij. AgNo 3 aro i gfro 1 5 35 cross to 1 ^§ ^narrar ^ht to - 

’flcarsl ^tepra ter Ag t rT^ finPT’r O^STrt TOT I 1050 cm 2 ^RTOR « 9.5 x 10“ 3 mm Ag *rrp 

fijCTOR 'TO files M^k ^sf^C'o^ ’STTST t [^teT : 2.378 A] 

% C^HRT vfRsf^ WTta®T CTO CTO 1 V©f 20 f^TC& 12.5 A ^oitel^ gTO 5 TOT TO TOT I TO? 4 t^ 

‘al^n^ i cs^ «<r gfer ’rilTO « 'flinwi'b ^wiwn «ifinn*r ffim to i [ter ; TOMt^ ^ften^r to 

22.208 g ^ TORIW TOu^PT 22.873 g] 

v. Cu 2+ toto ^f#pr arom rox 5 amp 1 a^r 12 ?m rto tor tot 4.5 g cu torts 

ultewi TOT^ri fiRttro^sf^CTO^TOr (efficiency) fa# TO I te?T : 63.32% I 

&. 300 cm 3 craroiffiHft «rtro atcro f^tro *rfro c^sto ^srt 3 36 fafaS am 1.25 

aij l HsN ^s. afro TOaTTO tot 1 *flTO RtCTO fifemr caTO facroa ^3^ fa # to i facroa aa^ 

8.8 g mL " 1 vfim ^5% amtaf# 3.04 x 10" 4 g C " 1 I [tea : 1 .87 x 10“ 3 cm] 

>0. <sfte cuS0 4 gacaa 1.5 TOftena ^sfifaR 5 fafa^ 21 cacro to fitaif^s tocr 

0.1589 film a^aia m\ to m a®nror cTO TOatcro aia ^ ^ata TOcaa TOTa ter to i [tea = 

96508.8 ^fTO, 3.204 x 10" 19 ^TO] 



Ob-8 


= ftSter *iai 


drfjflS'lSlfisF© 3ft3?35 1,5-amp , ®%> 30l*rf3i> 20 5M3T ^3*1 H 2 ’tTfC^RT '5* 3*3 I '®WT :| 

2.85 x 1CT 2 g I 

NaCl 4RT ’Sf#?! 33F1 C*FfM ftf?8 " !> l1?RT c r «%*, 331^ Wf 3RR3T 284 g Cl 2 3JPT ^3$ ^T I 
33 ^3jf NaOH <3? *fom fMll 3*3 I ^3 : 160 g I 

i«. C^tiTlT 3f33ff «% t (7TC^5 0.675 g H 2 3TPT ^ 3*53 1 4R*$ ♦rttor ^5% 413^7^313*5^ 0 2 3TPT 
<p*n/i? ^33 : 5.40 g I 

i8. c^twr Wfa «ifinw t 313’® cuS0 4 43 , $r#3 33^3 51*rt 3*rc3 i .5875 g cu ^rwtw 

^ i ^ (ii^ ^?jk ®1®s ^r?i 3C3 'soi^rf^rpr 33^33 "sr:^ 3>3t ^3 , 'om 33W1C® ws 

■SfPT A1 *11? Sf^f 3®t3? : 0.45 g I 

ie. 0.25 M 333WI3 1L AgN0 3 333 C3t3* 335? Ag + ^IlMW Ag 3T?£® 3 i 3M3® 3*3?® £R^f% 
i^ftr 3-3 i 3'Q'fl ; 0.25 F I 

^3# t3C?!3T C3*TC3 AgNOi 333 C3C3 ®fes#3t3 ^t^Hl 3*31 ^C3T I 41 33131 ’SITtPTI® 0.8 g 0 2 

mr»r ^c?r ^trpcst ^iic^nw Ag(ios) *rt?3 *3 33 1 ^3 : 10.8 g 1 

5^. 200 ml. C'bfafflllNt NaCl 33S33 W fer 2.5 amp ®fe^ 4 f^TC* 38 t J lC<P'» 3 33 *TC3 33tf3® 33T 3J*TT 3f3 

aRtf^o 4> I ?C&3 90% ^3T, ®C3 '©(^i3CSr*rc c l3 33 ^3£ 53C33 pH 3?3 33 I ^S3 : 12.478 I 

>tr. 100 mL 0.1 M NaCl 33C33 3WT 1 .5 A ^5* 10 W 331 ^PfT I feW<f 3t3 53£3 OH“ 
'aitat*'* CTPTfa TOW l3*f3 3*3 I $W1 : 9.326 x 10“ 2 M t 

32.69 g ®t33 43* I3531 fi**r %sj33 200 mL 1 M CuS0 4 33m tot ^rr 1 ^pnr 33 C33i 

c«h 33^3 cu 2+ ^huw<i *pms\ 0.75 m ^ 1 333 c80» < TT5i^ *rtf3 wr gw *s^ ^ 

'Q'SR (TTCTt ^C«n I <^5fR3 fst^W ]^3f3 ^ 3^H S0 4 2 “ WRajt 3IRF I 'S'QH : 

Jet<(.4<l «<l 29.421 g S0 4 2 " ^ W-sl vihNMI ^4#® I 

^o, 80 mL 0.125 M NiS0 4 WXf 5.0 amp 30 Wfc 10 (PR^ *0 ^1 ^TT I (Ni = 58.7) I 

(i) 3t%Fl«HT ^<1( ^5?T : 9050 C I 

(ii) <WIWT'5 'sf^^lW W -SfPl 1 *ic<p®i <t? 'Sf^fT ^TSR? : 2.7525 g I 

(iiija? 5 ! C«1W ’’TS^ Ni 2+ '^s WS >TST?T *0 F33T ^1 «Jwlei*i? ^3^ : 6^1^26 0»it<P® I 

l3^1^renMl^f3RrRr 'Sf^sif^ c^car^s"?^ '®f^c.«« sjc«w fRiw i 

(i) 2.5 x 10' 3 mol Ni z+ C«fW Ni I ^?T s 482.5 C I 

(ii) 300 mL 0.2 M Cu(N 0 3 ) 2 C9l^ Cu l ^?1 s 1 1580 C I 

(iii) 1000 mL 0.08 M Mn0 4 “ C«IW Mn 2+ I ^53 : 38600 C I 

(iv) 1.25 g Sn 4 * C«IW Sn 2+ I (Sn = 1 1 8) : 2044.49 Cl 

2.5 amp ^^2 3^201^1^ 10 CTT^^l CuS0 4 ^*U yPT*Tf 4.65 g *fl? ^1 

sf4lf^S“ 'ol^cvsfl <^14^51 Hufwr (efficiency) 1^T®Nr W I : 67,22% I 

^sfNnrii 'sn?FT (ch 3 - coo") «r wo f%sw ^ tw 3 ! ’tTPr i 

2 CH 3 - COO" >CH 3 -CH3 + 2C02 + 2e 

’SR?U 1 .5 amp 2 3% 20 20 C3C^£ FH3T 3^ ^3?. fif3l^5 «%5?T 85% 3R#ft W®T1T 

A3I I 35 °C '©1331311 « 765 mm (Hg) ^1C3 ^,3^ ^C33 3TTC33 ^Tt?R53 l^f ! 31 2tf35^rt3T W «ll4'©*i 
C0 2 W ^3^ I ^1 = 1 .39736' L « 2.79472 L I ■ | 



^T?w « tew '5 i4-RQrii 



(Oxidation Half-Reactions & Reduction Half-Reactions) 

c?n?n <ii^ 4i*ji3fH4 ^ft ??r ^ ^ma^i wo i 3 ^ 

3)^- <TPH?lf3?' ?31 ?*r l 4S?t^ Cu 31WF Cu z+ 3^®f 

failfe'© « ?31? '©t?^l‘1 31^ Zn 3F©^ Zn 2+ 3Wt Wl^f*!? (huI^n© ^ Ml ??TT l 41 

>a|iyftHt4> %*T M? ?3l ??1 43# *f4w 3PTPlf3? C^l? I 41 *l3m#V WIW<I 4|^ 3i?f^ '©fi^|<f € 



Jkt) feftlkfe 'JJs 


WTO 




f 

fTO*ft?T? W TO? qm I C? ^TOfC? TO? TO&, TO? mi C? ^^1^ 

f?TO? TO&, oTW f?TO? ^TOTO W TO I CW MsfattM CTOsT CTO Zn(s)/ZnS0 4 (aq) ?r, 
Zn(s)/Zn 2+ (aq) <TO#TO? 4?s CuS0 4 (aq)/Cu(s) ?T Cu 2+ (aqJ/Cu(s) TO 5 ? ta ^foPTO 

TO? cm?? Rfosir ^?r?r c f m-fafaRT m faro? cmcro fatal faro? m-fatai ?rcw ?faf ws t \»ito? 
Zn(s)/Zn 2+ ( aq) 4 TO? W+|«« TO? m-faTTOl Zn -4 Zn 2+ 4- 2e I 
fa?3)'®«lt4 Cu 2+ (aq VCu(s) 4 %f HP? mC<MTO faTO? ^-fatal Cu 2+ 4 2e -4 Cu. 

mcm fatal? toIBot cm Rta w to? to?* i w?l mrnta cm?? Rtar 
TO?-faro? fatar i cm?? mta TO?-faro? tar? wit wfsrc, £f?[cro i cm?? mta 
fatar cm?? ^anw TO? i cm?? ^me cm m to? m-Rta wj> mi ^??tom 
mcTOs cm c?ro? faro? m-fatat TO? s wr ?itoR«> cm??t ^rTOm toto- 
<TO) wtcm ^TOm : 4 TO?r to? ^TORtal TO? i (*r) mews : ^to? faro? m-fatar TO? i 

*taw» m? to mr tost to?* i c?ta cw tot m- fatar s faro? ^TOfataroms 

tot to to to? to?* t w- i. *rn> ?m tot ^TOm, tos? wwm tos? tot 
«. *H^U qii^ta Wt^TOm, 8. ^^#t^TOm TOT-RTOT^^TO, <f. TO^^cTOl 
>. *fir *m tost ^TOm : cron 4?^ ?*fa? to?? ?^m?i $ to?? mro g?? i cw 

M/M n+ (aq) 4TO? M TO§? £(TO> W n m TO? TO I ?M? &$£* ^T- Zn(s)/Zn 2+ {aq), 
Ni(s)/Ni 2+ (aq), Ag(s)/Ag + (aq) ^Tff^ i 

Q-nm T$m m-RQh?l| : M(S) -4 M n+ (aq) + ne mi ftror : M” + (aq) + ne -> M(s) 

CTO, Zn(s)/Zn 2 *(aq) m CWUS ; 

Zn(s) -4 ZirTaq) + 2e TO=f Zn 2+ (aq) + 2e -> Zn(s) fasrm ^sf-fferf 

Ag(s)/Ag + (aq) W3f : 

Ag(s) -4 Ag + (aq) + e Ag H (aq) 4 e — > Ag(s) R'Stf^T 

*fT?^ TOTOT*r TO? TOT ^CTO i TOM <T^? ^TTW TO? (Hg) l^fCTT 4 f^J? TOT TO> 
TOTOTO ^ TO? TOC'ra' 5^? v§fm ^ ^TRiT? ^i(7m M? TOT TO I CW, Na - 




8 . 


<t. 


Hg{s)/Na + (aq) C^C5J— 

'TO? 'TO-RfiTOT : Na - Hg(s) -? Na f (aq) + Hg(/) + e; RTO? TO-Rf^RTT : Na + (aq) + Hg(/) + e -> Na - Hg(s) 

TO « TO? ^5<^r to? *rr^ w cwr toto cm ^ ^#rr 

tocto ^rrfTOR ^ %?m cm tot to? ?tc? i cwr, TOcsnw tcro^, Hg(/), 

Hg 2 Cl 2 <s)/Cnaq); Ag(s), AgCl(s)/Cl (aq); Hg(/), Hg 2 S0 4 (s) / S0 4 2 (aq) 4 ^RsT? «rTOm I 

<I»(IWI«? TO^IORT TO? TO-Rfe? : 2Hg(/) + 2CI (aq) -4 2Hg + (aq) + 2Cf + 2e 


?T, 2Hg(/) + 2C1" (aq) -4 Hg 2 Cl 2 (s) 4 2e 
f?TO? m-fqfelT : Hg 2 C1 2 (s) 4 2e 2Hg(/) 4 2Cl'(aq) 

TO? me?? TO? f?TO? ^fTOr? : 4TO TO? ^ Tg TT?? TO^tTT WT ?TO?? 
to?t f?fr?r ?r^ cro? Pt ?r Au ?t^& ^fro? 4 ^f?cm tot to? \ cro?, pt, 

Fe 2+ (aq)/Fe :t+ (aq). 4 ®rFsl? i 

TO? m-ftfTOT : Fe 2+ (aq) -> Fe ?aq) 4 e; f?TO? m-ffelT : Fe 2+ (aq) 4 e -4 Fe 2+ {aq) 

TO ^rtfcm : m& R#? to (Pt. au) m ?ir% c?Tcro toto ot? tro%« to % 

^TTOMT 25°C « TO? \ atm P? & ?imc^?TO?? TO?T <TO? TOTO m?T TO ^ ^TT#l?^TOf? 
^of?TTOTTO? ?TC^ l CTO?, Pt. Hqg) (1 atm)/H + (aq)( 1 M) TO? ^I?CTO? I 


TO? «(?-1?f3FgT : “H 3 (g) -4 H + ( aq) 4 e; f?TO?'^?-Rferr : H + (aq) + e-> ^H 2 (g) 




vSbrvb 





3| P^l^k |<m qjig 



(Electrode Potential and Reactivity Series of Metals) 

c^twr gm *rr®eg^ *n\og fercgr ^fe^irg pm grp m w pi^fg 

q*iw i li >4 smg fefr® ^Q-m c^rr ^ H*r gm^rgr wg 1 grgrigxrg 

grp ggg m « g^cf^ gr®g amrcw ^aigwifN^^mg nFfagt ’rcfsft gip ^®fetg feg 1 

.*. grp vsfpgig fg®g = (gip w m - ^gegg gwwiflJg* m) 

til feegg gn wi cgf% *rt^ ^r gtp gr®g wigg %?rcg g^:^ gflp ^gtg erg*}®! i ®r^t egos ^nrr 1 
isc^os *fp^ gps Imgatcgg gn goi>, «rtt tii g^>S<i gip 1 ^i«iR<pv»tc<! pop ^gg ^g^ff? gr®g 
tsnang feigg gim 1 eg gr®g ^nywIU<i fgsrm gip «i? *ft §\ ^ ggg m wr gsgogtfe m 

cgf*t 1 4 woe 'spoilt srgg gp$f&g «fpgig fg«ogg gig (goto gp ^®fpgig feegg gig wt'ggg p 1 eg 
gggeg afgg gr§# fgitg gpsg «n*Mt4» ggg ^ 0 ® vPi ®1? cgfg w slfelfe wges> i w gfersfg Placet 
gsfg gf\*> 1 t> fgsfor grp ^gog 'SfggH wreg 1 

tijgsffr ismpg egogt w 1 Ife (Zn) gip ^ttgg ®fegrg fg®cgg gig + 0.753 v 1 (gfe giftffe 
wi g cro tii gig + o .76 v g<rl p) ®wifat<i> omsf (Fe) gp cro 4 gig + o .44 v 1 fe^g tsflgg 
\sfpgrg feogg gig egr^r w'psr cgf*i ^sgtg fe gr$, c^ii^ieg cgfg sifeife weg i 

Zn(s) + FeS0 4 (aq) — » ZnSCLlaq) + Fe(s). 

toRjg fg* 6 g^ ffe'. cgf^r ^mgg gfw gfet 1 
gfeot fgfei zn wp Fe ^g ^ng «nw 1 
Cu grp wtgg ®fem fegg gg - 0.337 v 
(gfgs #tfe gwi? cro « gg - 0.34 v ggt 
pi) <gggFe gr$ gcgwi gg^ p i 
F e Cu *np^ w gTg p® stfeife 
w 1 

Fe (s) + CuS0 4 (aq) » FeS0 4 (aq) + Cu (s') 

Fe, Cu ggm gfe gffe 1 gfersg ftR'csi 
Fe t£jg gg^g cu ^ tgg 1 

tiig^'ofg Ag grp ^ngg , ®fegg fegg gg 
- 0.799 v, eg gg Cu gr§ ^g 1 

Cu w Ag *rtpr cgfg p® 
ggp 1 

Cu(s) + 2AgN0 4 (aq) -> Cu(N0 3 Maq) + 2Ag(s) 

Cu, Ag ^rew gffei gffem 

fgfe? Cu grp Ag grp 1 
f^ gtp 'slvpqi* feg 'S ta fg^egg gpgg 
^rti^m^ gip gfe^g fgfe <ggrgr pm : 

«t^® cgstigf i ®fpgngg ^w«wj4 pg gr gp ggg g^rsiw i ®fpgg fgsg geg 1 c^igt i ®fpnrag teg^g 
wig wig 2 T 4 *Faf gr ^fifg^sr g^gg *^ii«ic<? ^fig*r fgw geg 1 gig c^pfgt '5fes 1 gTegg sfgg wig ^gst gr 
fgwitg® ^QTrfg ^g©iw Igsngg fg®g gw 1 


gt^« srSfgf 

fem 

\sferg 

l^etjg^l \sfeW 
fe’ (V) 

gf^FWTaFg 
(l5w $p& Rjj) 

fgfeg, Li 

Li + / Li 

- 3,045 

Li 

g^i^rgfg, k 

K + /K 

- 2.925 

K 

^jHfggin, ca 

Ca 2+ / Ca 

-2.87 

Ca 

cgffeng, Na 

Na + / Na 

-2.714 

Na 

■surgegfggtg, Mg 

Mg 2+ / Mg 

-2.36 

Mg 

ssm^fijl^m, ai 

Al 3+ / Al 

- 1.66 

Al 

fe?, Zn 

Zn 2+ / Zn 

- 0.763 

Zn 

PW, Fe 

Fe 2+ / Fe 

-0.44 

Fe 

4>Jl*fiigN, Cd 

Cd 2+ / Cd 

-0.40 

Cd 

C4WI%, Co 

Co 2+ / Co 

-0.28 

Co 

feg, Ni 

Ni 2+ / Ni 

-0.25 

Ni 

fer, Sn 

Sn 2+ / Sn 

-0.136 

Sn 

egw, pb 

Pb 2+ /Pb 

-0.126 

Pb 

^I^IW, H 

H + /| H 2i Pt 

0.0000 

H 

wng, cu 

Cu 2+ / Cu 

+ 0.337 

Cu 

gw^ifg, Hg 

Hg 2+ / Hg, Pt 

+ 0.79 

Hg 

Pl*l'®|fl, Ag 

Ag + / Ag 

+ 0.799 

Ag 

cm, Au 

Au 3+ /Au 

+ 1.50 

Au 






©V 4 


WlW Sf&fe ffc ftfertWTl (Half cell reactions) ttfeTT %>jC< C^KT ~5$ 

^sTt^ *4 Pq , ®<i(.<p ftwT fi.c>ic<! ^NT^T i 

25 °c vor’tsrRm ofe^tm 1 wi*h fen, t^m « sm fern ^ 

c^\Q?rr : 


R«rHM ®fe4lW4 RfelT 


* i ■ ,A ■! -f ■ 1 - I V^L_,_ 

fiRrt KBfnH WH 

i. Fe 3+ + e — > Fe 2+ 

Fe 3+ /Fe 2+ , Pt 

+ 0.77 V 

*. Cr 3+ + e — > Cr 2+ 

Cr 3+ /Cr + , Pt 

-0.41 V 

O. Mn 3+ + e -> Mn 2+ 

"Mn I+ /Mn 2+ 7Pt 

+ 1.57 V 

8. Co 3+ + e^Co 2+ 

Co 3 7Co 2+ , Pt 

+ 1.97 V 

2^ + c I 

\l 2 /l , Pt 

+ 0.54 V 

■is. Sn 4+ + 2e ^ Sn 2+ 

Sn 4 7Sn i+ f Pt 

+ 0.15 V 

S. Bij + 2e 2Br 

Br 2 /Br“, Pt 

+ 1.06 V 

V. Cl 2 + 2e -+ 2CF 

C1 2 /C1“, Pt 

+ 1.36 V 

lb. Cu 2+ + e — > Cu + 

Cu 2 7Cu + , Pt 

+ 0.153 V 

io. Cu + + e -> Cu 

Cu + /Cu 

+ 0.521 V 

2H 2 0 + 2e ^ H 2 + 20FT 

h 2 o/h 2 , OH - 

- 0.83 V 

I 3 _ + 2e — > 31” 

I 3 7I-, Pt 

+ 0.54 V 


i&\ wot ^ : c^rwr w fen ?R?fe w w w fee?? -ffi ^r, 

IS «f$mlM4 fe? ?ff4 I M — > M n+ + ne 

w»M '©Iv^^iw fekri fen ?rs?fe ^am? wr c? few? ^ ®rc® j 5 ^^icsn fefe ft®? 

TOT I M B+ + ne ~> M I C? OTIP1T ftfe 'ol^HIttM WH few? ’STTC^RT *FW ^ M)^lW< fem Rw<t >n® 

ffe feftw fe ^ 1 ss[<k w ®%?i<r fe = - fern ®%sra fe? ?r fern ^sf&m fe? = - ^sm^r 

®f^SRT R' s< l 1 E 0x — - E R€fJ ^W^f, E Ked = - Eqx 1 

^Rre ?Ttt? : c^twr fen^n fekw fe? w c#r 35?, ®i? fern ^n®r w ^r ^1 
$WMwr, u cnfafS? fe?M<4 fee?? *n=r wra ®sr ^r, Li i*w fern? wsr wm c#r 1 fe^fe i e? f 

CTfafO? fem few? *IK >Htbt« C?f«t ?1FT, F 4? RwtlUT ^R®T *14 (Mil I F »l4Cbttl fe | 4<> | 4 

^ R’s?N e t fe? C4»fwi , s?t<t<p, ftif R'8?l'sj c f fe? 7 n ?p tfj‘ t,«p|(.ii R«ti?<p ®tife ?>e? «rrc® 1 



l^stw^r^e - 8 > : 

i. M'S Zn 41^ ^SttiH ®fe®t? fe? ^efl3RSr+ 1.66 V « + 0.763 V I C®R ?fei® 1 4 P l Qwt 


t*icr®pn|R' 44 «? 


*. Ca, Cu, Cd, Ag « Zn 41^? Sri?? '6^14 R«M4 *0? ??fen + 2.87 V, - 0.337 V, + 0.40 V, - 0.799 V « 
+ 0.763 V <4 4T£ Violas ^5RI .4?# >lfei'©|« 'S®f? ^T I 

«. Hg <ft^ R«rt«4 Rf®? + 0.79 V Ag *fl^ W - 0.799 V I AgNOsS’WHg C^tn 

WW *P*ll<P«1 ^f%STC4? 

8. Co 'sfewra + o.28 v Cu It®? + 0.337 v 1 w® co(no 3 ) 2 5?w cu 

^ <n?^ ^r*nr cu(no 3 ) 2 5?w Co cnm •pwR^i 1 c^nr wm ftferr 7 rt?f5\s ^c? c^r? 

<t. ssm <i^!w ®^iu 4 R®«? 

cuso 4 g?*f cu <& «if®fif*i® ■ *n^? fas Ag *ncsr ^ c^r? 




®Mr 


TO?R: firlhr^tar 


i v ; 

8.D 


ft Red-Ox fffirat, C*mt^g?'S gwwc^wf^ 



(Red-Ox Reaction, Cell Potential, Standard Cell Potential) 


►► | Red-Ox f^RlT (Red-Ox Reaction) Q 

^ 5 %, few ^trotlcs fewr ^?n?T vitw «ri^> « toto tor sw i 

TOnsft* cro^ *N«Fi* few w^o i 4 few wwr-fewt fer i fe*; 

■soi sRtc^ tot tort® «^iw totor 4ft w wm to i ftfc 4 cro tor 

^ ^ & rv ^ _ 

T3W <Tt Oxidation ^ I ftwseiw TOW® ®f®TOT TO TO$WT d)^> W 4^tfw $W f TO, 

wfk dJCTOt RbtIhH faW W Reduction I Wt TORT® \sf®^1<IC<f> TOR fe«TO 4^1 TOW® 
fa'sil’fK \4>f®%TO Rt«l I t<R*l, Zn + Cu 2+ » Zn 2+ + Cu 

d)CTO) Zn *ffl> ^ RR 'TO Zn 2+ TOTCR 9 tfes TO TOR djW JRTO Cu 2+ TOR ijfl> 

$t*i4»fi«it* swt to Cu top® ^tfro-^r i 

Zn > Zn 2+ + 2e (WTTOf W Oxidation) 

Cu 2+ + 2e > Cu (ft TOR ft Reduction) 

Zn + Cu 2+ > Zn 2+ + Cu (ffi'f-lwM ft Red-Ox few) 

4®$'slw, (i) Fe + Cu 2+ » Fe 2+ + Cu; (ii) Ni + 2 Ag+ > Ni 2+ + 2Ag 

(iii) Fe 2+ + ~ Cl 2 » Fe 3+ + Cl“; (iv) “ H 2 + j Cl 2 > HC1 (aq) 

4 ftftMIlfcCTO TOtffr fewt Red-Ox feTO ^FlW | 

4 Red-Ox feRTR W^ttC 3 !^ 9 lfe%® 2WTO ^ ^ I ^ feiWt ®f®?TO ^«T 1&«R l 



ffeaj s.i> : ftfow 


'oft’TO « cro <?m *ikc<pf©«p fe e ftf® ; wrro dR# w® i ft<t> cro *tf$® ft$ i 

few wrtFfa gro^ toto# feroc^ to to ^wro i itf® sw to 55 ^ 

■>ijh'o|R<p c^lc^i-si W^R>ft><i» sfTOTO CftU4 fefc fe ftf® ^«pra*f TO TO i CWf- 

i. TO fep TOR TOTCTO (TORT®) 4ftK TOT fet fRTOR (TOTO?) C^TOT ^ 

TOR TOCTO 2fTO*f§f CTOT 2TTO TO^ sriNt, TO 9 !? (7T few 9 fTO^‘ 0TO TO^ 

TO 5T?JTO CTOT ^?T I <Pt^T TO « few 9 RTC# STOR ^<1 ^FTO 9 IT«f^T fe iC‘ i d 5RT 

cto / toto to ^?r t to to?t few -roc# *$ wcro ^r fer a tor^ 

(Rf^ WCTO CTO ^?r I 






'SVtP 

Fold's* (,<p|(.*sl (.*|*H ^sI^j's 1<JC«t^] *RT?f RT '©iRFR RRRRlT f*^C*R WM ^1HI(, J 4? RXC^OSfl 

i$R> srr <t^<t rfit ^®T rrt rr i cwr— 

(a) Zn/ZnS0 4 ( 1 .0 M) RT, Zn/Zn +2 ( 1 .0 M); <b) Fe/FeS0 4 (0.3 M) RT, Fe/Fe +2 (0.3 M) 

«. ter ^rfpr srtc“R to strict feRi *RTtf, ^®r*r ri^r c*r*rt rr 4 bc*r rkrt 
dJRsfET ^IR CRRT / RTRRR RRT I CW- 

(a) CuS0 4 (0.2 M)/Cu(s) RT, Cu* 2 (0.2 M)/Cu(s). (b) AgN0 3 (0.3 M)/Ag(s) RT, Ag + (0.3 M)/Ag(s). 

s. rtrcrrerr feRr ^1!R rfjt RtcRR «n^n rrt 

fRtsRr *Rp?f ijItR rifu $?r rrt n ^rrsrt^r i cw- 

(a) Zn(s)/Zn +2 (1 .0 M) II Cu +2 (0.2 M) I Cu(s). (b) Cu(s)/Cu +2 (0.2 M) II Ag + (0.3 M) I Ag(s). 

(?. wlR^T etlflu 3^3RR ^CRR rIr 7 tJtR, ^s<1' r l RT RR^ 5R ^TsRT fWR'T "©fesRIRR 

Irsi#® ^rr *trr ^sr^t Rfc rttr, w rt wt?rt ®cr «cw wf fa^R-t 

®lV^|r.<i<l ‘ 9 RR pt *fl^® RJR^R RRT 'SR I CRRR, WRl vot^fR R.CHCR— 

(a) Pt, j H 2 (g) (I atm)/H + (l M); (b) Pt, Hg (/ /Hg +1 (0.1 M); 

(c) Pt, Fe* 2 / Fe +3 ; (d) Pt, Cl~4 Cl(g). 
fa'StRI ®fe*RR %RR- 

(a) H + (1.0 M)/|H 2 (g), Pt; (b) Hg + (0.1 M)/Hg (l) , Pt; 

(c) Fe +3 /Fe +2 , Pt; (d) ~Cl 2 (g)/Cr, Pt. 

Rea? ^<1 — 8 , Ip i RtRRfr® lRf3RTr©FTT CR '©f^, RRRfRR* (.<pIc<i Rv?lf3i'© RR ®T 'Sc.sa'^T RR— 

(i) Zn(s) + CuS0 4 (aq) ► ZnS0 4 (aq) + Cu(s). (ii) Sn(s) + 2Ag + (aq) * Sn +2 (aq) + 2Ag(s). 

(iii) Fe +2 (aq) + ^ Cl 2 (g) > Fe +3 (aq) + Cr<aq). (iv) H 2 S0 4 (aq) + Zn(s) > ZnS0 4 (aq) + H 2 (g) 

(v) Fe +3 (aq) + Sn +2 (aq) > Fe +2 (aq) + Sn^taq). (vi) ^ CI 2 (g) + J H 2 (g) > Cl'(aq) + H + (aq) 

I 

» 8.iiA | gfsrOT (Standard Electrode P otential) Q 

25 °C ®mt3HR 1 atm m 1.0m WMIR femj g^*f CR^FTT (R fR«R- 

?.W»H ^R SRR R»R RFT I yfRR'^HR E° RRT SRP*! ^RT ^?T l $ RR W CRft®R 

^RRfR ^rfaRRT >I*^IR ifR^ *fl« W RR I %’RS' <RtRR « R'Srlld'© ^RR SR^RT >T w fc¥'Q 

Wr^R^RTRR I 

^fR^fWT : Ag *TI1R Stm \5%tRR f^»RR RR + 0.80 VM<l¥ 25°C ®KS||3|R Ag ^ ^RT 
Wfe 4 l m WT31R AgN0 3 W ^t^RR 'Q ^f^felRR 

0.80 v rtf r fmm i 

Zn RPp 2RR «1^*RR RR - 0.76 V, <*R ^ ^FTt 25 °C ^RIRRR Zn Zn 2+ 

SRFR 1M vp^wra 5RR iRsrf^T® RRFT Zn ^f^RR « Zn 2+ ®RFR BRFR ROTRnFT CR f^SfR^ tR^R 
^ttRR^RRR -0.76 V I 



RR|yfH4» C^lCW 'SUlWll^ RtR*T 
^RR RSJ1WR5 iRRfRR RT^i 'SIllWl'JsW 
RW5R (- ve) "RR m?m& 1W 
(+ve) m ®RT*f RRt RR I 
RfRgR^%T WTRR CRW RTWTU5R 

2rr rcE> ^mr rrifir ^ 

'aij kbit's ^f^SRR RtS' | 




Otao 


<PTP?H : TO 


Cu gt^g swg «fsggrg f««cgg gig + 0.33 v, > 4 g «f«f gw 25 °c 'otggj^ig Cu gr^g cu 2+ 

er^egg im gggtarig ggeg c^niw Cu ^>fc>^ig « Cu 2+ wegg w%g agwt g^giggtg eg fgwtgg fwegg 
^g wsfH + 0.3 v 1 

^fgwg cg*tf^f 'B^^£ t f ■*[« ctw u«ic«i '5Rc,«pk<ttf Tgsgtg ggrg fg»g igcge^ 

fgWRT <P<1| gg t 

(i) ^foggig « \sf®^ fgeswg ^ggtsrr 25 °c gr 298 k f^g ^ggraf ^eg i 
{») grgwiegg ^g^ gf$g '©fog^fgw gf|fg ag%g *i<cgg ggfflg gw ^nxf*t<p«ic<i 

e^igtw gww ws 1 

(iii) \sfwfge*magegg wmm «pwf im ^eg t 

(iv) gj|%g ^f^gicgg cro gnwr gig 1 atm gw 3 jg 1 

(v) iupac ^kjpiicg eg c^ihi #s»g^ic<i<j swig fg^ngg fg*gw ^ ^f^agtegg sign tg«g (E°) 

I^ww Rtgbgf gg 1 


SB 


geggigeg j egg^pg fagw 5 '»IV™i < i fgsegg igg$g <p«* giw t 
(i) ^ggian, (n) ^ gt ^grag «f$rog « ageg ^ gi^> gr gwnsg ^tg?ig g^f^g ^gg, (in) g«N <$ *ff®g 
' 3 )i«j*i gr wtM ^ftgtgg gggwrg ^gg 1 

ggg (.41 wt gm gsw 4 gr§g ggegg ggeg cvFigtw ^g ^*tg *fT$g aaf^ ggwr gtegw gg *HN 4 gr gg 
gtgjv^s gftgR gr <3 gg 1 wr wstfggsstrg gfsg g^ ^gt agegg gw < 3 ?^ fg*g fagwg ^tt ^g 1 $ frog 
Ww & gmgm^gg|g fg«egg^g 1 

Sfgtg 4 ^ |g f^»g l^fg (Determination of Standard Electrode Potential) : gJWTW $m 

^sf^sgtg fgsegg gig fgftgg isri wggj^ ^g# stgrg egwgg %f^gig gjg^ig fiflrarstg sg 1 ww 

<4^ vafesgtegg fg^sggg gR <jg<P«tc<i Ig^fg wr gig gr t 4 fgg «fe$gfg «rt gW g^ 

gt ge«T c^rg gggt ^g? ?c«i 4 ii^ sfgff^® gg gt 1 gigig* 1 !®^ cgtwg spgg 

g>f®«stgc4 srsrR eggtegg ^fe^gregg gteg g>eg gpggfg?* c^fg ^sfg ^eg ^ c^tw eg 

fgsg “gNgsr egfg 7 r ? r cst^fgReg cgw g»gr gg ^eg cgN^g srgrg fg^figg wI^hIh tg«g 1 ^e^eta 

eg*p i eg^ %geg srgtg gtteste'SR ^sfeggigw gjggig gRT gg i argn ^itxs^esR ^ggtegg gieg 

^afe^ i geg* 4tg c%^r fgs?m 1g«g Ig'fg g*gr ^g 1 £rr« <$ gR fgw*f g^g e^iw ^rgwreg wm ^ng 

C 4 iw ^gwfg fgsrfgg gfreg 1 

«tgH ^G 5 tWR g#ggtg (Standard Hydrogen Electrode) : SRH gtajftSR «^qhC 4 
fSfetf»^ ^tg g=rr ^r 1 sff« cgwrw ^scRi vsf^gRgg gR gggtg ^gfggfeaf ^i^uaie^' 

'efi^UltlM .R'oe <H ilHt.4 s&m i 

w ^itcasCTg 25 °c ^’igngfg 1 .om hci ageg 1 .0 

atm bteg fgegi h 2 grig ^Rgg® gRR 4 ?r gg 1 sfgfg 
g?wegg bri fgftg *n^ pt ^g v§%g gw 

^g 1 pt Wsf& sTf* 19 ^ sstffcm ^ wt w^gg gsgt ^g 1 pi 
f=f gtenfg gteg geg$ ■gfggt't h 2 ^ ^nwlw gg 1 ^ h 2 
^<j h + ^ngeg gfgg^ geg ggt^ c^m gieg 1 wgig agwg h + 

'sngg ^wgfig ggg g _ « pt ^f^stegg ^gg wgt gw greg 1 srm 

^ «w gw gig 1 


gtoresR 

grig 


gig^# 


Pt 



gwg «Tg 


_298 K 

arggrar 


k8.n : ggngfttgttBR^f^stg 



v5%s,<r?rran 




mm V5 Pt, | H 2 (g) (I atm> / H + (1.0 M) mm «f ■ H + (l.O M)4 H 2 (g) a.O atm), Pi. 


VS^IW<1 mjTOfRT fferr \ H, — H + + e. 


|r5i m *wr alwiert s am *fec*i«w ^l^rwM f?m? m ^ wg?re 4 #«? mr nr 
af^ra caft «T fw TO l $W<ftEH WPT nm amm IT mt-M ^W4fiH lR«f 

wt 5 ajmr ^rr 1 «^nar m am AtoiwM w *rcn cwr ws 1 

*i% h 2 nmn wn 1 a*m 5ff ^nr v*r «Pr hci snm mtai 1 m c#r 


ram <^<33 ^te&sicew m^rara 1 


» $.)>)>. o 'SfiSPrTO >s vsfei^RT (Electrode and Electrode Potential) 


<timfo<i> cm tm*u tfb rnn w %n^ vsf^f^sm 5m mf*i^ fanfovs m ^?r 1 vq 

mn m ^ 1 ^ atmra ^?r, mm w mm 

?itw? «f$Hnw : ^ ^ pfl> fern ©feaw t cm cn mmn fern fe?n mra ^?r 
mm vsf^fm ?*Tt 3 ?t | mem vsfvbwstM ^C« 1 ' 4 t 3 *i <5j«$$'s i 

mm ^tw'l? : ^ < 4 ^ Mt ©%m i ^s% crn^r C*T vsfovrStCS wm f 3 Bft ^ 3 T, 

«IW vsf^t? m ^TT i mm vs^iaiw ^¥T t 

ntmfans' cmt «tf%f& «fewc?‘ v®l\b^tsRi ^niaiw* 5m mf*M*»rcn sn 1 

« $nmrra gnw* warn nfc© w m 1 st^sn^ *p*f 

^ ^rcsf <i)<5$j<i nrat 1 
w*ew n?.nfir© t^faRitw ^ncm Mmi m ^ 1 
«il »ill Mt MTf tet ( 7 T C^lffTtfl^ M 
nrr 1 nrmn ftf% mmt <rancnn 

mm wfi^s fntans ®rm wstf 

fafeMii am mm 
fern f^fmt m ^?r 1 

^ifcM mw ^prmt^ cm 

’tf^s ^ri «fes; ?tm^ cm^ ^ W 4 ic^<i 
^Tv’eifiJvs t^fsRrnc^ c<t>i*i t%tSp?rt <t®tt 1 

■W 5 tCt>< ^TlCSt s i*i H2SO4 5^^ •Tt'Q fst^P *i|vg<j ^ffvs vs i£]<pJ 5 '^' p iT<T ^fvsW ' : T<i v 'M? C f ^TC^ f^J^T 

cm 5m ^wtvs 1 £frcnw% ^RjTTpf aim m <r©fr *$ ^ 1 ’fR©fi> m?rtw ^few fro 
«w mm fern mt 1 mm c«rc^ zn ' ? m^t m 

m wfe- ^?r Zn 2+ m^r m wct 1 ^ ftr^ tf^r^r ^rf^tft ^rr*tm c^tc^ 

*iw cu nrcvs c%w 1 h^so^ a^ra' h + ^rpt cu nr© (mm tcn^ w m 

f^®rlia r vs ^ iim® h 2 nrPr Imfcn ??r 1 

mm vf&mm t zn — > zn 2+ + 2e (ww) 

mm RQrii : 2 h + + 2 e — > h 2 (f^mn) 

cm wfos RQh*ll : Zn + 2 H + > Zn 2+ + H 2 







RRt?R : ft% ’I3T 


TOsrfsfR ctor to wm fiQwii fB©R wit Irto ^*r to rir^© $ 

atRR^® ^H<UH W5T RRTR TO' CRTOT TO I TO© TO ^StT^T « fRTORR TOTOTO R$lTO c f RpR RRft iRRTRM RRT 
TO t 

^foHSt R ft©R : CTORT «im TO R?RRT <5|RTTO CRH To f=w TORR ^ ©1^%*tRT g?TO WTOf TOR 
WT RfR TOM' TORT IrTORR feRT Wifi*© TO© *SW TO TO' ^ RT®R TOfRt TOTT©R TOKefa ^TTOT « BRtTO 
WTO^T TOff fRRft© TORRfRf*lt fRSTRR ^T*tP CR ©fe^ fRTORR ^ TO. ©TCR> ©iw^R fR©R 
W TO I ©fiSTOtR fR«tRR ^©TRj (Volt) I ©feTOR fR©TRR RTtRR RfTORT wfeW RTOfi>© fal^RIfR 
tTO^raRM « TO RRfR £RMTO RfRTO sRH TO TO i 

(RTOT TOR TOtR* 4 TOR TO[f TOTO 5TO ^TO, TO^ TOTO BRtMR TOT TO TOR TOR ^t?tR 
StRTOT CRRTR I TOfa M Mn + + ne I 

Rvaat^l (Nernst) TO RtRMT Rt© <5f^ BRM TOT (Solution pressure) i fRRH©©M 0RCMR Rf©R WRR, 

M n+ TOR RR©R ^RR t^TO&RR 2TTO RC<1 fTOfR© TO RtTO TOTO© RfRM© TO TO I TOR ^flRTRR ii) 


TORR TOtTRi JjRCMR ^feijRR RR i Osmotic Pressure) RRT TO I 

5RR RR 'Q ©tfeSRM RR RRTORR fRRft© ©lf©*lC,R TOT R7R | 4 ^ TORR RT®f^ ©fesRlR fRSR I Rfc RT^R 
BRM RR P 4R?. Rf©R ©| | *H^ STOMR RR P° TO, TO TO ^ 4! ^ TORR 4 Rt TORR ^RR 

TO fTOR %R SRTORR TO$TR ^ TO RTCR- 

*fTO «(TO RlR P > P° SR 5RM RR ^sfejRM RR WW RT5 i CTOJ TOR TO CTO* TOR RRRtR 
TOR ftSRCR RTO TOTO W R*TO I TOT TOR TOfi> MOTORS TOTR TO RR i TOR TOR TOR ^RfJ 


■^©RTR RRR RTRTO ^CR^'t TOR RHTO ^RR ^«RTR RtRP5f^ TOTR RT$ "5R I BRTO TOR TOR 
M n+ TOR RTT^SR fro* TOft RR ^R° RP©R RTtRR tjlRfRCR RRT^ TOT*TtRf-fl ^TRR TOT I ^RR 
TOR RT© CRW CTORT «[%fRTF R1©R TOR TO 0RTR TOTC© RTCR RT I *5 TO^TTR TOR RfT©R ^©R i)R^ 
BRIRR RURIM^R iRRf^R ^riRR-fRfR? fw»M4 RR I TOT TOR RT© « RRCTR RCRT TOf& ©%^ 
fRSTRR RR I ^ RTg^R ¥®RRlR fR©R RRT ^R I 

f^ftR «JTO : RfR P < P° 5R TOfl?, g?R FTR ©ffeRR R[R TOW I CTOTOR BRWR TOR TOR M n+ BRM 
C?ITR TOR RTC© TOTO© W RRCR i BRCRR M n+ TORR TOR RT© ^RR^RC^ ajRR TOR TOR R3RI-JR© RfRR© 
TO© w t RT«fr^ M n+ + ne— — » M I TOR Rt©fi> RRT^ TORR RT^t RR t 3 TOTOR BRCR ^Rf^© RTTOI^ 
TORRSTTO «Sf RfToR ■'J^TORR fRR* TOf^ TO® RTTOR I 4 TOR^tR RT©R TO©R ^^©^T ^)R^ BRWR RRRTRTO^ 
iRRft© TORRtRfRt f^TORR RH TO I "TOR Rt©R TO « 5TTO1R TORT ©fe^ fRTORR ^fl TO I 
(Jf RT^f&R ©f^RRIR fR©R RRT TO I 



fTO 8.i8.i : RTOR ©%RTR 
fRsRTOmr 


fTO 8 . 18 .^ : RRTRR ©f^RTR f 5 R 8 .^ 8 .© : RIMfR^f©© RTR^T 
fR5R TOTfT 




*rr. (*tr ■ ? ra)-G-o 




^5% TOTO 


^ P = p» ^ ^ ctwm *n^?r to s^cro TO’rorf 'itw t ctort 

toto ^Itoto Rro ^jfiR *rsi<wi ^sfB top R i 

| • ijpf • vaf^^R R«MS *JTf t^jf TOT^ 1 CTO dTOf% ''‘iRvis WM'S $£® ^l w I wa, * , » H 2 

1^2 tot ^ h + *nro, faro ci 2 tot ^ cr ^*hs 

^?r l Fe 2 * 'Q Fe 3 * ^ttW^ l^asJt'fQ ^©%PrWm '=5^ ^5T t 4V*m Ktf f^TO 

pt «to<t sjoito to i gffg^CT %c*h&f r to ^TOeroTOTO^%.f^ ffi to i 


» 8.^i.8 |1 CW (Cell Potential) __ P 

c^n^rr -sp:*jt 1%®^ ^rar i Mm wkto w ^t 

Oxidation IdRtT d)^ ^IWI^ '®f'5«$TM fi*H*f ^T Reduction l3Rt ^ I ^ erTO-ffoTO fifTOTO 

Tfrsp^- <) | fcj<fr ^ to TOlfTOTO i RR% «tfTOR ^W 4 iBH glTOH* TOT CT »tl^^ TOtfco totot 
1^55 to i# t sf ^stcro to *tHmr w ir t ^ to TOfojw MR f^' to t dR firo? w o»i*& i 

^ C3TOT *^TORfTO* MTCTO cro t^MiTO Mfr 

gj d l ^d TOT C^f*T TOmMptoTOt ■H iJV Hf^'a TO I ^TRRIR MR^TO TO TO TO TO, RM ^ dR^RSflM 

tot to *tfiTO foxfire toi TOtfe to *ttm i ^r tors mr to*R 
C^TO<T 'TOT MTCTO 9 ! RR'f-fo'TOM faRTT *Jb« «TT I ^(R ^‘lt<fo f^faTRT TOTRfR 3IRM I 

vg^f& MTM tjfij R*TMR ^TtM I dt *jlT>c<r > " s lfi<lD TOT RsU^ 8 TO lb R^TMtCTO 

' ^f\bRq | C< l <ST1?R <TO?. ^5RMR 'sl^n^lw toR f3F5Tt ^Jtt> | d| WRR-fi'Bti^H ^RTI? ‘TOT ^Rff 
^M<MaOH 2JTOTO TOT 9 lfd<lllR W fTO £)<q|^ TO I d5 c.«ln>Rwkd^ *il<rc^U 'Sf^TO ufa 
d>fi»h^lW<l ^ f^f?t ^Tt I 

^ to w ^r to ctorzi c^twttotTO't 

fifrUH C?TOt fifit»il lt *TT i di ^ f^fe Hlw l d| 'SRI CTTOT «fwRJ 

^ ^ i ^r c?itot Tzftsmm ^ ^r ^?rr m ^ \ #c* *ift?if)‘ 

to tot i&m (R *Ktsf c^nro ^ ?$ tot ^tfwiw? ^f^ro v^*tr firo ’rr^ Mtt tot to 

fi^S - ljll?^ 2|fi>iDd froTTO "TO < J s t<P'»lt.<i ' 5 lQitl , T TOT ' J TTO TO 'H' I 

dj ^PjfTOT ^ TOR TOT IUPAC dRsf& ^fTO 2pTo=T I TO^TT dlTO d)^ - TO f.<!»l *)(.<!> TO^T TO(.<T>lt«i<J 
^ ^HTO TOT TO TO TO*T TOTRT CTOTO ^tTOts* **& TOff CTO ^T 'STTW 

'3f s TC^TOQT?TO sfsHH 'ofew froCTO TOT f^fTT "TOT TO I IUPAC 5)fi> ’^^TTTO d| TO^TT ^TOT 

^Cih i w I Wl ^fih^ l Cdd TOX TO CTOTOT % d)^ ^f^TO >1^ TOM d]<rf& 

TO*ff CTO , #® TO l *lfTOltl' TO TOT ^^CTO ^3 fifTOT ^t^TCTOT ^sfwTCTO TOC<p!c<i^ 

-SITOT TOR dl TfTO sfTOT ^caiw Nsfeh^lTO TOH TOM ^ITO ^^CTOf& l^tRFf ^ I TO 

^if^ TOT*! ^i^.OijIC'STH ^ofiiTOtTO fiwtTO ^c5 ^oTO 7 T\<| i 'O s ' 3 f i TTOtTO WR°T ^TO I d| 'SR^R C^5T^f^TCTO RRfTOT 
dtfew'alCTO TOTTO fTO^ TO^N 5 ! ,p flTOT s T TOT TO I 

frorr iupac ^^rtl^T ^*nft tok ^t^tctot '^sI^totcto Itocto tom 1 ^*tt tot to \ tor 

■^ftCSTCTO ^sf^TOTCTO WCdj, E°p, , /2 H j/h + = E°h + / 1 / 2 ii 3 , pt = 0 _ ^ _ 

dlTOT *$ CTOl^T fiTO TO^CTO TO TO *TTTOT TO TO^TT TOR ^StCTO Rf^TTO? 5 TW 

7f«^j 'SJTO 'ST^TMRl^T TOTR «1^TO fio<t | dj«|M TOMTTOT ^T^TMTCTO ^©f®®^tCTO TOR fi«CTO 

TO TOR TOtESjfiTO Rt^TO TOTO ^TO fR®f?T ‘TOT TO l 

MTTOT ^T^TOtTOsT TOR >a f ^TO R fiTO ^llTOCTO TOR TOMRUR *ftTO ^tTOf^ RlRwaltTO ^rc^WT 
'©fe^ TO^R TO, ^®TO MRt^?f '5*R C T fTOrtTO fifaRTR TOR ^feSflCTO fTOTTTO TO> i MMCaT 

'Sl^MTCTO ^iTOTOf^ 'aiilTOT'b ^fTOTO d|R?. TOR ^.iRUijtcTO \sj^^R(u ^TOTO 1 ^*lTOTO feTTTO 



v9c*8 


?R1?R : mhr*l3T 


?ro 1 4 fwr 1?tor km) hci 5?to h + tor ?m «jVwta c«w pt ^nw tot topsSr rrr 

?>C? R«r|to TOT H 2 RTtR fliTIR fato I 

Sim ^Q5R?BR f?fTOt ■ H + (aq) + e -> V 2 H 2 (g) I 

RfR (RTOT RTOTO? tfRH wffehM to? ntotTO RR? R?tTOlt>? RT®? *ftf *l$CiblOSH 

?sr SHf^ ®1R CTOfi>? wm-tom fatal? RRR Al^UatO&H ®to?HR TOR Rti> I 
wwm r?*^ TOw?fi>? ^nwn5 ^storo 4??. sjrtr y^iw ®to?t?fi> ^rriwrs 

torc? to?r w i 4 wm fata it? ^c&iosh ?%rr to tots h 2 rjir pt *irc®‘ 3 m<wH 

?»£? 'Stffto 3£? hci src't r 53 tor I 

sm ^CHalOSH faftar : VjHblg) -» H + (aq) + e t 


►► 8,^.ft I gmcfl?!^ (Standard Cell Potential) 


8A 4^Ws>(.h 4?*?* ®%W fa®? CTO?T *TR c tT R1® TO5 I £W 4?*?* fa®E?? RIR R?tRfa 

RfaRtn ri? rt t 4 R?fa 4 ?? tost? ctort $wtir rrr ?? i w ®toro? fa®c«? 

JjfafaS RH <TO to \alfbbM* ?R <TO RT l CWT 'olf«fclM4 fa®? fitRIR '^(4lCW ®toTO? RTCRCT 
RfaRTR W I 4?fc TORT 4?^ afTO wto«lM? W ^ TO ®fa^ ?tRT?to CTO 


R&R 4 ><Jl 5 ? i ^'StRI fa®C?? >iH RM'fl'S 


RIR *fRT ??t 3? I 


Rafts, Pt, ~ H 2 / H + 4? CTOf E° p, i h 2 / h + = 0. 4®t£? CTO?? #51^ ?CR? RtR tSf C?TO? SJRtR 

Ritual C«w ®IVrIw? RfC? 4?>?> ®tofllc?? StRFT fa®C?? RtR fatto RRR t 4®RT? *}??> ^^IC? Sffafa 
4TO vs f feKU? ? sfRTR TOR fa®? TOl?T SfRIR tom fa®C?? RtR to? TO R? I C?tTOHI Rfc W 
®toql?C?> *ffa?l% TO « 3jfc tot? To ^ ?R7R ^sto ?PTt?to C^RR? ^ 4 

RTRRto (RSRR? W H?l 2RR ^R>bbM4 RTO RR ^ CRRR? SlRK C^R to? I 

.*• ■STRR C^RR 1?®?, E° c^T 5 = E 0 ®iu <r<i«ri«]<.i) — E°^fjr (l^siiw) 

$Rto 5 Zn (s) / Zn 2+ (aq) II Cu 2+ (aq) / Cu (s) 

4? RlRRto (RSRR? CTO 

£|RR (RRR to?, E° an, = (E° Cu 2 +/Cu - H° Zn 2+/z«) 
c^HRr 4^f& ?iRi?to (RSRR? «Wf C?R to?R? 

RH caRRf ir c?rc?? C?R? tonil? ^ffwt 
Wt nr® ?RT RBM 


C?5R cto? SIRK 'Bf^RRW RRH ^5tW 
®fe^l(R? RBR ?SC? ?RI?to Cm 
?s?ren?lR, 

i. 1?f3RTt R??lto R?, ^ 

ciJlt'l^ nRH - ®1^,?l? Rt? RC? I 

CTBRR SlRtn ®(®«wln toc<1fl RlRRC? *J*ll^<i 1 I 


8 .i^ 


^ (Mm ^IWlVll4* (Nernst) s l5) ,< P<*i 



(Nernst's Equation Related Electrode & Cell Potential) 

» 8.^0 I to? n°^OT HI 4^ (Nernst's Theory Related Electrode Potential) B 


8 |f 5 *IW (RRCRt C?HR? RC?T RtRto RtRBlto tofRlt TO TOWW RCR? ^R I tot% TO 3 ®- ( 1889 ) 
nftTO RTCTCR $m ?S|RR C^TCRr ?m CRln ?r Hs Rfn 4 ?RR 4 I?W? g?TO Ri^tof RTCR, TO ?rj « h 2 
4 ? to^v'*!' & BTO R R ?RfTO» TOR %TO KR RT'STO SRW (RTO 1 RlR^to sJTO R^nft Rl^ ^ H 2 
4 ? 4 RTO ‘ 0 ?R m’ ?RT TO R 1 W I 5 TO Rtf? to ^ W TOR %Rt? Kn RT'QRr? Wt ?t®? 
RSf^C® ^CR?§R ^StRT ^R i WT 4l^ R^tT^in "5? I ^TO? c tR?i' 9 f : 


Zn > Zn 2+ + 2e. 


Ni > Ni 2+ + 2e, 


Ag > Ag + + e. 





^s^rtorr 

fRRfte torrtotor "src^rr TO<t4cHR tor cr nfrotR to rt h 2 brcR torr froRCR gftro tot tor RfRTOt t^t 
rr 1 t^Hwwiw to ^^ h 2 crrrr $ RRFtRgRCRR tort ^^rkrt tot rRr (fi? srr 4? torr Rfo® TO3RtR 
sjrrto crtortr 1 'aiirwr 3 strrtocr ‘RrroRtffrR m’ rto tor rkr 1 4 
RrrHS o 2 , x 2 «tf% rtrfsr crImr CTO's stcriw 1 cr tcrt crTcrr grot 
tor 'Q 4R wraw RrroRtf&R tor <tr™rr fRRfteRff 1 cw, teR 

totor* znso, <$$ to groro ^rtcr, *rr® to Iw TO R®t gro zn 2+ 

TORR %TOR 5%^o TO - ’TO feRSR TO TOt^ Wp TO RTCR 
3RS. gRCRR Zn 2+ 'ailW?ra WRlfiN* TOR TOC® <TO I 4? TO 
fWSCRR TOt^ gRCRR Zn 2+ 'S||4MM» CRf* t fRTO$ ^TfRRR TO I 

iRRRRR 4RR ^TR?tR RR TO feRR gRR TOR 4R°v Zn 2+ ’TOTORR 
WRlfiS4 TOR RRTOR TOT TO TO I S'bCiW RCRT TORTO ’ffi TOT I 4 TOTO TO < ^TOT 

^nro TOf <sir* grot to to rstoc*? toto 5 tosNTO <flrasfi> %crr to, to to « to 
groRr ^sn^’S’jfc'ocR 'RRfij l*i(n^ fRTORR to i ^ Irsrcr* ^ TO^ ^sf^ro fR®R tot i tor ^ ^s^tor 
frocro 'To 'To gRR tor 'q 'To ^torcrr ^rorifN 5 tocrr TOfcro rrtr i ^ rtRrr g’^iM 'ffi rc® rtcr— 

i«w : RtfRgRR TOT TOR '*(1 TOR ^RCV|jfD<a TOT TO:RTO ^TCRTOf® CRf*t TOT TO? <F®R TOR I^WM gTOf 

SfCRR ■RW I *PC°1 RMI^^ TORlR*j^ TO I 

M- — » M +n + ne. (4RttR M TO^f TOK n TOp Ml*JTO |) ] 

grot toto torcrr rsrtt rtcr rtcr to ^RcvifD^ tot TO t ^tocr totc* «nro 44 tor 4rr 
TO^R ^jfc TO TO TOP* TO TOT TO TORCRR awwllfc* TOCRR TOT TO I TOT TO « TO TORCRR TOT, 
M ^ M +n + ne. ^ TOTRTO ^ « g^TO 5Tr*1T W^W 1 TOTO TOTO I^BCTO 1 ®%^R I 

t^fr?!->; to^t TO *w to toto to ^TOTf« ^sr tot groR *rro to^t 

*ffTOJT'3 TOR R*il'^| < P <T'®> TOR I 

M +n + ne > M. 

gro TOR TOTO Rt. ! «lTTTO TORR TOT TOR gRTO ^TTOll^ TOuTO CRC® TOR I ^TOR TOR RfTOR 
(^R TOR <4RR 'anRR RR RTO Rl^R gRR TOR 'Q TOR TORT?R 'ai J u*ilfu<p TOR TOR RR I RTO RfRR TOTRS 
RTfR TORT, M +n + ne ^ M. 

<$ TOTORTOR tor torr « tor R«wr RHrot rt^r r%tor ^rr i 

TO^. mTOaftR cRtOTR cwm wit*w gf& r%storr Irtorr %?rR#r crtr^fr ^ crIcrr TO^torr r^t i 

R% fcfRI frot^R TOwRRSTTOR ^TOR fR5R Rt^TOR TOTRR RQl-RlO RR^ (RO WtRR 

fR»R 'S (R) fRTORR iRoR gTOR R«'3 > RRT ^CR TOR l 

(R) TOR=T fRSR TO^SRTR « gRtRR TOJRIR^T RRR tCTO^R TOtCRR RRRTOR RTR CR fRRR 

RHCRTR RR TOCR TORR fR»R RTO 5CR TOR l CTOR— %®R TO^TORR TOW TO^TSjTftSiR TOTORTR TOR 
Rf^o R% RlRlRpR CRTCRR ^WTRljR TOTCRR 2JRRTOR TOR 0.76 V R«(.« RR I 

Zn(s) > Zn 2+ (aq) + 2e. E ®ra*r “ + 0.76 V 

(R) tRSflR'l Tor gRR CRCR RTfCTO^R IwrSR RTORR SfRRTOR Wf RJttTOS TOtoTR 'S gRTRR R^WTRWT 
CR fRoR RTRcRJR ^fS RR TOCR 1 RTORR lR5R RTO TOR TOR I (TOR- RRTR ^TORCR (TOtfRTTOT CRfTRR 
RITCTO) Rltc^tCSTR TO^TORR TOCR W TOR Rf^o RlTORfRR CRHRR tCR<#T RTORR SfRRTOR "TOR 
0.34 V fRTORR ^ RR I 

Cu 2+ {aq) + 2e - - ■> C% } , E t^sf^r = + 0,34 V 







'a&'Js 




» | ^TW tr«i*o Jiaj]<p<H (Nernst's Equation Related to Cell Potential) Q 

(3TO f i)|*lUtfH4 C4TO< 1 ?*T, CTO3 fifaFTO ^ *1% *1 fa 4^4 ^TW i 

twlft com* ^bbH<|> ^*r W CTTO3J TOT fafeRl!?T «il?iw« TOT 

4*04*1 t 

'5T‘ t T 5 tf$f*P?Tt?r c<p 1 c*i I ftfaRffa "5^ *lf^ fas;faifal'© v slo4 £W*f 4*41 *nrr i 
AG = AG° + RT In K. 

AG = ^ = - nFE 4<R AG° = = - nFE°. n = F = ^ WTO = 96500 C. 

E = C4TO4 ^T >*l^bbM4> E° - C4TO4 ^T vo^lCifir 2WFT vs|^w?h<P W I 


.*. AG = AG° + RT In K. 

^T, — nF E = - nF E° + RT In K. 

^r,E = E°— “ lnK = E°- 2 - 3 ^— log K. 


4TO, R = 8.313 Joules, F = 96500 C 
T = (25 + 273) K = 298K. 


_ __ 2.303x8.313x298, „ „„ 0.05915, „ 

.-. E = E° 77772 log K. = E° log K (i) 


.*. Ec^n? — E°cto 


n x 96500 
0.0591 


n 


log [K] 


4 >)^4HHfl>C4* *Tf«frfc qiflqHM qsff t C3TOTT CTOf Zn / Zn 2+ I! Cu 2+ / Cu. 

4 '$%4l>lUlfa4» C4TO4 TO Tsf&m : Zn /Zn 2+ TO : Cu 2+ / Cu. 

/. : ~zil 

^5 Ft 'a(\ywlwn faQ»»«l : Cu 2+ + 2e » Cu. 


5W CTOftfaRTtfi# : Zn + Cu 2+ *± Zn 2+ + Cu. 

<4 04*1 044 '©f'i»0&|«14* 4*1, 

_ _ 2.303 R T [Zn 2 - ] x [ Cu ] _ 

E cw - E cm n c log rv T ,i v rr , n 2+ i “ ^ i5PW 


0.0591 


nF 16 [Zn] x [Cu /+ ] 
= EW -0.02955 log 


IZn 2 ! 
to n- 


log 77C2+ 


¥^f = C4TO4 TOW I CTOff C4TOU E°c^ TO TO <5 CWW CTO fafaFTO 7Wr^5t 

*mm *m to to i 


C4TO4 TOW ^®T, E 0 ^ = E°®w (fatnH) ~ E 0 ^ (form) 

cww r 4t>n#w C4TO4 E°cm ^ ' s n=r %w to cto to, 4 to (+ve) to' crow 

fafa>4l ' 5 S'®S J 3j»'©'®lC4 4U04 I c^FSff TTRl, E°c^r ^C<1 f^RIT *u>(.<! ^fT I 

CTO f^‘ p 1?l'* (►TC 4 ? J X'Og*^o S/,<3 | 

Zn(s) / Zn 2+ (aq) II Cu 2+ (aq) / Cu(s) ^ C^TC^ fifNFf 'sI^doI« 1‘^ ^T, 


E°ww - E°\sk ( i^sm) — E° - E° cu 2+ /cu - E° zn 2+ /zn ~ t 0.34 - (- 0.763) - + 1.103 V 

<MS$ E° = + Ve 4 CTO I 

^rm^ifF4 siw, 

Cu(s) / Cu 2+ (aq) II Zn 2+ (aq) / Zn(s) 4 CTOT C^TTO sm vsI^bbM^ 

E° c^m “ E° ^sk (fiww) ~ E° ^jt (ftwran) = E° zn 2+ /zn — E° cu 2+ /cu- — — 0.763 — (+ 0.34) = — 1 .103 V, 
4'C*TOI E° cro = - Ve CTO RQ)»illfD -tT i 4c^wi CTO t?f3Rrr TO I 






m 


TO RTTO ; 4 ! *Hufi4 C4TWsT ®f$l®M4 4»T, Evm = (E w - E^) *TfTO TO C4TRT 

, 0l«rsll*i4» C.<plC44 'afvs®l« , i<p 4C e m *t=RR fifl® "SIR 4fa ^ v 1I^i<p 44, ^>(.<3 ^4c4 4C< C4 c<i>RfiR J ilvC<pf«<p 

2Rt*r iupac f%sr ^nt >dS'<P»nR c«T*rt 44ft i 4TO4 34T*f ^nft t<pk«>« C4R Rfert 

4TO1$ ■R I IUPAC ftf® 4tlt4fo4 Sf4tC*l4 CTO TOT ®1®*RR « ®R 

'SK^lW'Sl TO C4Rft>C4 1%*l5)'4'Sl« fefTO TO I 4 4TO4 *tl44TO4 W C4 C4R 

Rf3RlR TO ®T > oi<r]j^ y si®o J *E^'t>lM 4C4 | IUPAC 511^ C4Rfi» Jill's I w >ikc4f^4 f&C4*4 *)I<U(.») 

RRft 4 ,«kk i i 



facet <M - 8.Jo : "'T&z r ~- 

§ * r 

} . Zn(s)/Zn 2+ (0.02 M) It Ag + (0. 1 5 M)/Ag(s) 4 C4TC44 C4R RfclRl TOf Zn + 2 Ag + = Zn 2+ + 2Ag. <fl C4R 
RfeliU WT # *tRm «RR ^ *1%?T <#454 4TO I CRT 'srn^ Zn/Zn 2+ = + 0.76 V, Ag + /Ag = + 0.799 V. 
: - 300.887 kJ I 

Zn(s)/Zn 2+ (0.15 M) II Cu 2+ (0. 1 M)/Cu(s) 4 C4R RRmII TOT Zn + Cu 2+ = Zn 2+ + Cu. <3 C4R RRrIM WT ~$t 
<#4R Spin <#4&T I CRT 4tlR, Zn/Zn 2+ = 0.76 V, Cu 2 7Cu = + 0.34 V. $84 : - 212.3 kJ I 


» 8.>^.vp 1 (7Tg (Salt Bridge) 

gfi> 1%g rssrhfr cro ^tcr tot $$ (U> tor tot kci, kno 3 NH 4 NO 3 % 

Na 2 S0 4 4 ? 0.1 M wnarRS^f iTOT 4 Cs >l|viHl ^ITFOR-^msTR ftlsf® TO" $ 8 ® 44R *R 
U 4Rff®«T 4lCM TORT TO1T CTOT iTOT %5«T 4£® fac«l3. OS?f® 1 S ^fCsf WC?T *TR I TOR UTR ^*|R *frT® 
te 44T 4C4 4«lfDc4 ^ ^TOTO4 STOT PwIbb?'© 4W (R *twl*4 RsjCTfR 44 1 ^5T (?rf^ «R°f t^l'g I 4] 

wt ct^t wit to to TOmfro cro 

TO *m l Wf C J i'^(.'» <I'»»IH %*f?RR ^jf5|?R « ®ITRRR 

W4I«<J grot ’tlwr® to groR 

^TOt^ot WIT TO I TORfro CTO^ 

®f^sTO ®TR*f-fi<flrl4‘1 RfeR ^PR 

«fR«f ^f^CTO 4Tlt|TF « R^fRg 

^TTOTO ®UHtTOR Wtfw ‘‘if^sTOR 

I Tp’W SRR 4jR'® ^?T CTOs 

CTOs R3R 'sf 4 ^ ^{.4 ^TR i (R "^RC 5 ! 

TORfTO CTO ^‘‘f^TTOR CTOT TOT ®%^R 
(Wlfl ^5%^R) 'Q ®R ^5%SR (%fm ®f^R) 

Wl^'TORtTO: 

y sim Rro*! fro Rfeui ^totr toK ^«rt ®tc*R toc*r rspr g?r i 

*. CTOf ®1^eTO? 'SfR e f Wl R«tRH fTO %TO fiJTO *3rt ^R I R®4 TOT *Rt®pF TO, 'of^Wnfl* 

«u , iwi'b ®t®^R fero 'aiib«i c t 4 to i ^Rr R®4 ^tot i *Ni'$i<p to, ®c®t^ 4TOT® 

^T *Rl®|4 %TO 41^ 4TO I 

«. C4IRT ^44 4%TO?T ^SRR RTO4 §CfR *T14CFT $ 4%TO?T RsrN‘1 R«C44 ^TR® 4)4^ TO, 




Fe®1^SR 


Fe(N0 3 )2 

54=1 



Cu®f^.4R 


Cu{N03)2 

BR=f 


fRf S.i’Jj : Wf (^TJ 





44RT4 : 


i : Fe + CuS 0 4 = FeS 0 4 + Cu. 4 fiftHIlfli ft 4 $£ 4 ? C 4 W 1 3 fW? Fe 2+ /Fe « 

Cu 2+ /Cu 4 * ftfM ft ®4 44 TSTCV - 0.44 V « + 0.34 V 

■ Fe + CuS0 4 = FeS0 4 + Cu. 4 5PTT?lft4> ftfftstlfr C4 <ll*llilfa4» C44C? (7f 

?Prraf^® C4*14ft : Fe(s) / FeS0 4 II CuS0 4 / Cu(s). 

^ Fe/Fe 2+ II Cu 2+ /Cu. 4 C44C44 s!m H>|*14> 4*T, E° = E° m ( f^) - E° TO (to) 

= E° Cu 2-/Cu - E° Pe2 + /Fe = 0.34 - (- 0.44) = + 0.7B V. 

CW ftfaRim E°cm C*m ftfaRTtfS' TOS-^©«IM 5 $t 4 I 

$ 41*44 4®14 4 K 31 1.0 M Ni(NOj> ; 544 CT 4 W^ftqT 4 lNTm $^’*4 I 

C 4 S 4 T Zn/Zn 2+ = + 0.76 V 441 Ni/Ni 2+ = + 0.25 V I 


: WRT’ltC® 

+ Ni(N0 3 ) 2 » Zn (N0 3 ) : + Ni 

4 irprraft* ftf 3 psrtfl» ct ®fts, 4 P 44 ft 4 s ^rcsfl*® *4 4T4t4ft4> C44415 

Zn(s) / Zn (N0 3 ) 2 (aq) II Ni(N0 3 ) 2 (aq) II Ni(s) 

4T, Zn(s) / Zn 2+ (aq) II Ni 2+ (aq) II Ni(s). 

$ C44t44 2|¥f ®ft»l«14 4*1, 


E°c^ - E° (l^RRpf) — E° ^pr (ftwm) = E°Ni2+/Ni - E°zn 2+ / zn. = " 0.25 - (- 0.76) = + 0.5 1 V 

<?m ftsRim e°c^ 44W om fafSwiifiS wr^®®ic4 4^4 i wi<r Ni(N0 3 ) 2 

i 



faflSf 4*4 — 8.ii : fa Os? C^K fafijwteWf J si's^'s«l(.<t V5(.<i? 

>• Zn(s) + Cu 2+ (aq) -> Zn 2+ (aq) + Cu(s). *. 2Ag(s) + Zn 2+ (aq) -» 2Ag + (aq)+ Zn(s). 

*■ Fe(s) + ZnS0 4 (aq) -» FeS0 4 (aq) + Zn(s). 8 . 3Sn(s) + 2Fe 3+ (aq) -> 3Sn 2+ (aq) + 2Fe(s). 

<t. 2Al(s) + 3Zn S0 4 (aq) -> A1 2 (SG 4 ) 3 (aq) + 3Zn(s). fc. Mg(s) + 2HCl(aq) -»■ MgCl 2 (aq) + H 2 (g). 

<Wmm5E° Ag+/Ag = + 0.799 V, E° Zn2+/Zn =- 0.76 V, E 6 Fe2+ , ft = - 0.44 V, E° Sn2+/Sn = - 0.14 V, E° A13+/A] = 
0. 1662 V, E° Cn2WCu = + 0,34 V, E° Ml!2+/Me = - 2.3V 44 ftsmH fa®? 44f3Fra I 


4*4, R*lN 4*4 44* S'G<? Tft® — 8.i* : 

* . ms FeS0 4 544^ 4T4t 4tC4 (E% 2 +/Cu = 0.34 V <44^ E° Fe 2 +/Fe = - 0.44 V) 

1.0 M CuS0 4 344 44* 1.0 M ZnS0 4 344 5$4 W t4*HlUt4 £41*14 4tCff 4141 4TC4? 

O. 1 .0 M AgN0 3 344 44* 1.0 M Ni(N0 3 ) 2 344^4 ft <344®tt4 # f&C44 4K3f 4I4T 4TC4? 

gfa^ll ^l<.^ Cu 2 ' 1 ' / Cu = + 0.34 V, Fe/Fe 2+ = + 0.44 V, Zn/Zn 2+ = + 0.76 V, Ag + /Ag =+ 0.799 V, Ni / Ni 2+ = + 0,25 V I 


§41544 > : 25 °C 0.2M Ag + 54144 Ag ®%4t4 ^4TC4 ®%4t4 ft®4 W ^4 ®T ft4?r ^4 | 

Ag + + e. 


(E° Ag/Ag+ = - 0.799 V) 

WfPT : ®$I1*IIM Ag ®%4I434W ^41F1 Ag 

.-. fiwr, e w = E“ w 2 303RT 


nF 

2 303RT 

^4n?r, 25 °c ®mtsff?r 2 : = 0.05915 ««i n = 1 


10 ,^ =- 0 . 799-^15 log(0 . 2 , 


E Ag/Ag+ = - 0.799 - 0.041344 = - 0.840344 V 
.*. Ag ft®4 = - 0.840344 V 






^ : 25 °C RR %fR ^ ! 

(^0 Zn{s)/ZnS0 4 (0.1M) II CuS0 4 (OJM) / Cu(s); ^11^, E %j+n* * = - 0*76 V E V^+zcn - + 0-34 V* 

(*) Nits) / Ni 1+ (.15 M) If Ag + (0.2 M) / Ag(s); EV/m = - 0.25 V, E%+ /Ar = + 0.709 V. 

^rm : (^) \s% ^rmf^ C^mf& : Zn(s) / ZnS0 4 (0.1 M) II CuS0 4 (03 M) / Cu(s) 

^T, Zn(s) / Zn 2+ (0.1 M) II Cu 2+ (0.3 M) / Cu(s). 

t£| vsfi^ c<r*1c^5i <j|*l : Zn / Zn 2+ WFT : Cu 2+ / Cu. 

^R : Zn > Zn 2+ + 2e 

TFt*T t^f^RTT : Cu 2+ + 2e *> Cu 


^R5f RQhiI : Zn + Cu 2+ — * Zn 2+ + Cu 




L co 2.303RT , [Zn 2 1 x [Cu] 

wk,s ^’Ecw = E cm- nF log [ Ztl ] x [ c u 2+ ] 

2 303 RT 

25°C — = 0.05415 n = 2 

0*05915. [Zrrl _ tU 

i - — 2 — l0 £ [Cun = E cm ” 0 029575 10 £ Ijr 


- 1 ' E c^i? — E 2 [Cu 2 4 ] 

= E°tsh (faw|3*F) “E°^ {fsramFT) - E° Cu 2+ / Cu E° z n 2 * i Zi 


E° w 


= EW 4 001411 
+ 0.34 -(- 0*76) = +L10V 


*\ E = + 1.10 + 0.0141 1 = 1.11411V 
*\ RR + 1,1 1411V 


(*T) : Nits) / Ni a+ (0.15 M) II Ag + (0,2 M) / Ag(s). 

^ <TR : Ni(s) / Ni 2+ : Ag + / Ag 

RR Rfenfl : Ni > Ni 2+ + 2e 

WH : 2 Ag + + 2 e — * 2 Ag 


* ^fsdf fiterel : Ni + 2Ag + * Ni 2+ + 2Ag 

*T|4>5 ^TRWI *f1^. 




cvm = E° ^ — 


23Q3RT 

nF 


log 


[Ni 2 1 x [AgJ 2 

[Ni] x [Ag*] 2 


2 303 RT 

25°c wrorairr — = 0.059 1 5 $ ^ n = 2 


•"• E mv = E° — j f°g [ Ag^ - E° ^ - 0.029575 log ^ 2 ) 2 = E° ^ — 0.016976 

4)^, E° = E° (faimra) - E° ^ (^rmi - E° As+ f Ag - E° Ni 2 + /Ni = + 0*799 - (“0.25) = 1 .049 V 
a E cm = 1 049 + 0.01 6976 = 1 .065976 V 
*\ RH" + 1 065976 V 


| 1 fHOT W - 8.W : * 

i. 25T wmm o.5 m Z r* ^fiw ipm m fmmm t tE w* = + o.76 vj 
25 a C ^mtaill 0J5M Cu 2+ 'flfl? W ^ | (EW-MV). 




Boo 




|~g 8.i8 ; 

|iOj i. Zn(s)/Zn(N0 3 ) 
«. Fe(s)/Fe 3+ (0.2 M) liSn 2 " 
<t. Cd(s)/Cd 2+ (0.02 M) II H + (l 
Ni(s)/Ni 2+ (0.05 M) II H + (0 
to. Cu(s)/Cu 2f (0. 1 5 M) II Ag + 
C^STIT 'ailtas, E 0 ^ ^2+ = + 0. 
E°ft i f c 3+ = 0-44 V , F° Ag , s,. 

25 °C 'eMVMI'fl fiw« t«p|i«wi 'ofewh<p im» iflH Pl^d 9i s 

(0.2 M) II Ni(NO ,)2 (0.3 M) / Ni(s); 4. AKs) / A\ u (0.15 M) II Zn 2 * (0.25 M) / Zn(s). 

(0. 1 M) / Sn(s), 8. Zn(s) / Zn 2+ (0. 1 M) II Ag + (0.2 Ml / Ag(s). 

3.2 M)/H 2 (0.5 atm). Pt. 'b. Pt, H 2 (5 atm)/HCI/H 2 (2 atm), Pt. 

,25 M)/Hj(0.7 atm), Pt. tr. Pt. H,( 1 5 atm)/HCl{0, 1 5 M)/H 2 (5 atm), Pt. 

(O.lMVAg(s). io. Zn(s)/Zn 2+ {0 3 M) II Cu 1+ (0.2M)/Cu(s> 

76 V, E° Ni ) Ni 2+ = + 0.25 V , E\ l/A| a+ = + 1.662 V, E° Sn , Sn 2 + * + 0.036 V; 

= + 0.799 V, E'Vvo, = + 0.337 V, = * 0.+.2 v 


> \ 

0.512079 V 


0.906374 V 

^ \ 

0.3882064 V 

s 1 

1,54726 V 

£ 

0.419805 V 

^ I 

1.1769075 x 10“ 2 V 

^ t 

0.275253263 V 

far | 

1.41 1086 xlO“ 2 V 

l 

0,427217 V 1 

io | 

1.097 V 


1 wN W*m ^*r* O 

(Relation between EMF and Gibes Free energy decrease of a cell reaction) 

C^W?f f<fi£RTRT Wf W? *jfl ~5$ I ^ 

^nwr to* \ Wft ^PWf^ wrofifcs ^tw 

| C^fC^iT C*pm & Ehl^'srPm ^^<^|cst<i nHt %«ii c/pf*i WW ’ 5 Rlfw <p|c^ 

*rfWr (W fflax ) I 

wr c^t Q$tn ftfiarara m$ n ?wffl uferoi*^ 

<tcsr irR i 4twr c^ir^ n smr ^rt¥ w?^ n sm ^nw Rww 

ftKww to n ^Fjtratw ^r i « wjotks ^rqpp *#W ^rt 

sFnft^^r i 

WT*RT Wfr, st^1^6rfH''S ^PW = SKlft® '®(\»c i ® h s 9 l%rt c T X 1<r®3 ^fN^I 1 

^T, W^ = £Rnft* WlH X (?fW<T <PT i ^^THR eRffe®’ fc%*M *tf^n*T = n ^FjmtOT = 

nF C^TPFW ^T = I 1 

■'. w max - nF x E^m C^FB-^pR = nFE ^pT 

wfp^fef?pTjrt¥ ^jsiyrt^, Wfflf tpfflfi* ftf^RTR "*ifo<i^pr ^c5 wr 

^fsnr *t% ^fe^ERRW^W ^TOTW ^F I 

^[WTv ^ lt ffelJ5PT ~ fovpfsHP 
^T, — AG = = fiFE^ 

*Ft, AG = — nFE^^rw 

^rfw c^m ^m^wrr wt ^r^?t ^ a c^rr ^ 

— AG 5 = nFE°c^ 1 

- AG° = t<Pl(,*t nl^il^PM 1 f^f3RW <pRW 2fSft*r ^ E 0 ^ = STSH ®(^»l*i^ 

| W E 0 ^ = 0 AG e = 0 i CTTO3 RQl»?llll3 »ll>l»k^l*l STR^ l 

fiwiSU'f 5. : ^ 'StW fajftRtV «WM %fm M\ ^*!l- 

ti) Cd 1+ + 2e -> Cd, E B = - 0.4<1 V ^ (M> Ag* * e -» Ag, E° = + 0.80Vl 

Cd + 2Ag + -> Cd J " + 2Ag -a ftldHIlflSd ^9 ’■rffc* *)lW'<W« UH ft?TT? 99 | 

’fflWH : Cd 1+ + 2e Cd, E° = - 0.40 V ^ Ag* + e -> Ag, E° = + 0.80 V I 

'st^K E° C d 2 vc(i < E°Ag-/A S i W" RfeyifS ^r <a^ f^fhr f<feuiff \sh Rsctm 

<WM i kW ■■*fto^*a[<iri> '«TJf£'( , rvS WK I 


*. TTT. (>TT *RF)-frJ 


goi 

Wfc ffm m * r 4*r, e%w = e° w { ^r } - ev ( f«) 

E°,;m = E° Ag +/ Ag — E°cd 2+ /cd — 0.80 - (— 0.40) = + 1 .20 V 
Cd + 2Ag + -> Cd 2+ + 2Ag 4 cm RfawflfiJco- n = 2 

fifsTH ^ AG° ~ - nFE" = - 2 x 96500 x 1 .20 = - 231600 J = 231 .6 kJ I 

23 1 .6 Id I 


frTTCfff * * Ce** + e -+ Ce H , E° = 1.44 V W Fe u + e -> Fe u , E* = 0.77 V $U ^4 
Pi, Fe 2+ (Ml /Fe 3+ Uql II Ce 4+ l . q /Ce u ( , ll „ Pi cmfiR *TR W ^ I 

mm : Pt, Fe 2+ /Fe 3+ II Ce 4+ /Ce u Pt mi3lfe cmffol (2*R31 
m fafiwil : Fe 2+ -> Fe u + e 

vSH Rfa-SII : Ce 4+ + e -> Ce 3+ 

W OT? fafcHlf : Fe 2+ + Ce 44 -> Fe 3+ + Ce 3+ ; n = 1 

0.0591 [Fe 3+ ] x |Ce 3+ ] 

- ■ tcm — ti cm j log j p e -+j x | (^ e 4+ ] 

Ecm — 0 4R?. E°cm = E°m (fwBrt) — E°m (R*hW) 

- E°ce 4+ /Ce‘ ,+ - E° Fe 3 W+=: (1.44- 0.77) = 0.67 V 
I Fe _i+ l x ICe 3+ l 

0 = 0.67 -0.0591 log 

^r, 0.67 = 0.0591 log K 
^T, log K = 1 1.3367 
K = 2.171 x 10" 

"SIR 2.171 x 10 11 I 


frtfW « : *fTJir E° red + 0.34 V I ^f|? *ft«CT 0.115 M Cu J+ «lUlM<fl 0m 

'sf&m m i *rf*r sw cu 2+ ^rr w ft- 

5R|«1R : f^RTf : Cu 2+ + 2e -» Cu 

„ 0 0.0591 . [Cu] 

Ecu 2 + /Cu - E cu 2+ /Cu — n l°g i/~'..i+i 


2 ,VB [Cu“ , 

^ [Cu] = 1 mi [Cu 2+ ] = 0.1 15 M 
/. E Cu 2vcu = + 0.34 + 0.02955 log [Cu 2+ ] 

<fT, E C u 2 */Cu = + 0.34 + 0.02955 log (0. 1 1 5) 

.-. E cb 2+ /cu = + 0,31224 V 

^ 5m Cu 2+ mm [Cu 2+ ]m ^ R*w<i i 



^ - 8.^(2 (\Bbb^ WT^) : 

'S 's>I^Doh<p t^f?T : 

i. 25 °c «r v mi3ir?r fe cm 0 ^ emf m Zn (s /znS0 4 ( 0.01 M) 11 cuso 4 < 1 .0 M) / cu (s) wrttUn e, 

Zn (s) /ZnS 04 (1.0 M) II CuSO 4 (0.01 M > / Cu (s) C<M^ I Ej «■ Ej 4? W ^RT 1 [fcw : Ej > E 2 ] 

cm wentmt- 

W cm : Zit( s) /Zn 2+ (1.0 M) ll H + (I M) / H 2 (I atm), Pt 
^ cm : Zn (s) / Zn 2+ (0.01 M) II H + ( I M) / H 2 (1 atm), Pt 

« ^.TT ’11W«|R<P cm *fT^ST \ : -^0.0591 v] 




aataa : 


H. AI Rtf HC.] CHI* Wim Ag"«rt^”^tw RT I Al/Ai 3+ « Ag/Ag + 

Rffr® C^rw RR + 2.46 V I Ag >at%ti l fl!HI4 iRWfaR RR + 0.80 V A1 vB^iiUtWH 

fRStlaR RR RRRf aR I |®W: - 1.66 v! 

8 . fatF *ul«T»|Pi* Ca^R 4R?, CaRa SiRTR '©f\5H>l*1 < P RC^a RR CasaT ^C®TT : 

Cu (s) /Cu 2+ (1 .0 M) It Ag + (1 .0 M) / Ag (s) ; EW = + 0.46 V 
Zn (s) /Zn 2+ (1.0 M) It Cu 2+ (1 .0 M) / Cu (s) ; E°cm = + U0 V 

Zn (s /Zn 2+ (1 .0 M) II Ag + (1 M) / Ag (s) C^PT^f&^T '©fei»to<p aiRR RR Wt aR I [$^3T : 1 .56 V] 

<t. Fe 3+ + 3e — > Fe; E° = - 0.036 V rfPR Fe 2+ + 2e > Fe; E° = - 0.44 V ^T- 

Fe 3+ + e > Fe 2+ tfiRT W R^taa RR lafa RR I f&B* : + 0,772 V] 

'is. 25 °c «mt3ta cu 2+ taq) / Cu (s , « cu + (aq) / cu (!l ^fprai jrw wrr rh rrt4rr + o. 34 v « + 0.52 v 1 
Cu z+ (a q)/cu + (ai}J ■sfsn c r lassRa R«caa ’sir l^r aR 1 [^w : +0.16 v] 

«L 25 °C '©HRtRta A1 (S /A1 3+ (0.002 M) « Ni {s /Ni 2+ (0.5 M) W W 4)R# caRR ^ RRT 

I CRR# \s|^W>M4 <KRa RR RRRf RR I (EV/Ni = - 0.25 V « E° a , ,+ /ai = - 1.66 V) $^3a : + 1 .454 V I 
V. 25 °C ®WRMT!I Ag/Ag + (1.5 x I0~ 3 M) « Mg/Mg 2+ (0.35 M) RRR 4] a>ft> Rlfa'a'lRa* CaRR 

r&r rrt i caRafik Rt^a rr f^Ma RR s saaR Mg 2+ ’Rrawa winr o. 1 m ^ rrt 

«tR taRtRR R?R< ^'Ra ^ SToia R^CR? (E° Ag +/ Ag = + 0.80 V 4Rt E 0 M g^/M g = - 2.37 V) I ^3? : 

3.0166 V 3.0326 V I 

25 °C xsIRRlana 4ia>f& f£tg3R Rt«W 0.095 M ZnS0 4 SapR W (RtR R^R RRT I ERtR ZnS0 4 

92% Rotifer® SJR Ezni+rzn *fmm 1 ®%> R«Caa RR RRRT aR I (EV + ®n - ~ 0.76 V) 1 ^5?T : - 0.7912 V I 

5o. 25 °c ^miarm fata Soft's TsfeRraffra fa^iaa faww rr r®rt aR i 

Pl, Cl 2 (l.25 attn)/2Cr(0.015 M) I 
(RQ3TT E° C y2CY, P , = + 1 36 V I ^53 s + 1 .4706 V I 
ii. 25 °C WTOfR f^3RTT : 

Cr 2 0 7 2_ (aq) + HI-Flaq) + 6e — > 2Cr 3+ (aq) + 7H 2 0(1) 

4i >ih n^tar w [Cr 2 o 7 2 “i = 0.09 m, icS*] = 0. 1 8 m 43^^ [Hi = 1.0 x io -3 

m 1 fiwa f^srm r<i'»w?i ata, E° red = 1.33 v 1 ^ : + 0.7828 v t 

1^. 25 °C 41^ tafSRTT : 

Mn0 4 “(aq) + 8H + (aq) + 5e Mn 2+ (aq) + 4H 2 0(1) 

41 ara n'Rf^r, [Mno.n = 0.02 m. [h + j = 1.0 x iot 4 m [Mn 2+ ] = 0.15 m 1 

'ol^mwn sRta R«cnn ata, E° red = 1.51 v 1 = + 1.1214 v 1 

% 

'^Ufwn : 

i. Zn (s) / Zn 2+ (0.1 M) II Cd 2+ (x M) / Cd (s) «HW®rfa^ 25 °C ^miaSR vfemm VR + 0.3305 V 

4R\ E° Zn + /Z) , = - 0.76 V « E cj 2 +/cd - - 0.40 VIx^W la^f? t [^®?r : 0.01 M] 

Zn (s /Zn 2+ (0.1 M) II Ag + (xM) / Ag (s) ; 41 »1 JH«|Pm> C^R^a 25 °C ^[‘'RratTr aRR RR + 1 .54726 V 

4]<K E° 7j tf7. n 2+ = - 0.76 V « E° Ag+/Ag = + 0.79 V I x 4R RR ta# aa I l^F : 0.2 M] 

«. Cu (s) /Cu 2+ (0.01 M) II Ag + (x M) / Ag w ; 4) ’URTotfa^ C^RfSa 25 °C 'STRRWR R1R4 RR ^RJ 4Rt 

E°cu 2+ /cu = + 0.337 V 4]R^ E° Ag + /Ag = 0.799 V I x 4R RR la# RR I : 1 .523 x 10“ 9 Ml 
8 . Zn (s) / Zn 2+ (C,) II Cu 2+ (C 2 ) / Cu w ; 25 °C 4) E^ - E 0 ^ = 0.059 1 C,/C 2 4ia 

aRT aa | : 1.0 x IO" 2 ] 

<t. 28 °C WRRKflR 500 mL 1 .0 M Ni(NOj) a^T 'aifofiw* fe^a faRT (RR ^aT W I RlRTR^tR Ni 2+ 'RRRR aiahl 
Wk RR l Zn 2+ (aq) /Zn (sJ 4)^ Ni 2+ (aij) /Ni (s) 41R fi|RR km RRTW - 0,75 V « 0 - 0.2 V I : 0.34 M) 

'b. 25°C ^RRIRR 4FP^ «lfM®lf»i® (RR R^R ^at Ag + (aq /Ag (s) « Fe 3+ (aq) /Fe 2+ (aq) , Pt ©IvpwlwKf aw I afa 

aata Fe 3+ 'S Fe 2+ waRa RaRiRf 4ia>t: aa '®ta Ag + «iiawa RaREar w caaaf^a awa RR ^ar 

^ca I (E° Ag+/Ag = + 0.80 V « E° Fe 3* /Fc »= + 0.77 V) I ^RT : 0.3107 M I 



<PTtRR 


80 'S 


S. 25°C 'Stwr 0.65 M *K5ft2TR C11SO4 SR 6 ! 'Q 'SfWTS 4fiRR CuS0 4 a<‘lW fttb £|<P$ R'RHH 

ZnS0 4 W RTRSR <PCR ^ stl|*1«l(a^ CR>R ’t^T RRf RCRT 1 1W RRRMR (.<p|*}|u-g 'afeW RC.®lfl RR 
saiC*W 0.035 V CRft I RtRlR CuS0 4 SRlRR WTtSiT RR I ^5R : 0.0425 M I 
V. RRTR RP*R SfaiT'T fRWEH fRoCRR RR, E° Cll2+/ Cu = + 0.34 V I Cu 2+ WRRR WHT R*S RCRT ^%TOR 
fR'^ e flRTORRR , 3RTRCR!^3R: 3.119xlO _12 M I 

^ *l9R^ i 

y Ircf ^ ^TRCRRR fRfSRItR £RR IrWEPT fa'sCRR RR (R^RT RCRT : 

(i) Ag + + e »Ag; E° = + 0.80 V; (ii)Fe 2 + + 2e -> Fe; E° = - 0.44 V 

2 Ag + (aq , + Fe (s) * 2 Ag( S ) + Fe 2+ (aq I^RHISr «WW ^ ’llflWtifl RH R'Rt R*R I [w«fl : - 239.32 kj] 

y. fRCF ijjf& ^RCRSR RfSRrt? SRR R«tT<l«r R'otRR ’SIR CPFe'frT R1RT : 

(i) Ni 2+ + 2e — » Ni; E°=- 0.25 V; (ii) Cu 2+ + 2e — > Cu; E° = + 0.337 V 

Ni {s) + Cu 2+ (aq > » Ni 2+ (aq) + Cu (s) ffen^R sm W RR W RR I [$S?T : - 1 13.29 Ul 

O. R^ E°z„2+/z n = - 0.76 V 4RK E^/cu = + 0.337 V RR, TO Zn(s) / Zn 2 +(aq) II Cu 2+ (aq) / Cu(s) <RR 

I l^?r : 211.721 kJ] 

8. Rfr E° Zn 2+/zn = - 0.76 V 43\ E° Ag - /Ag = 0.799 V RR, TO Zn(s) / Zn 2+ (aq) II Ag + (aq) / Ag(s) ’IjHwlPw CR*1R 
(TO^^R^llWRR^RRfRfaRR I : 300.887 kj] 

ROmIr T|' 0S'J?»'^'©| : 

y ^^^C^Rl3RT 41R^ , «T^2RR R«il<l e r fa'SCXKI RR tRR RRT ^RT : 

(i) Ni 2+ + 2e -» Ni; E° = - 0.25 V. (ii)^Ag + + e -> Ag, E° = + 0.80 V 
2 Ag + + Ni — > 2 Ag + Ni 2 ’ 1 ’ ftfsRlTfc R3R iRRT RTNTf RR 1 : RQwilflS RSR] 

y ^ ^5[RCR>R RfaRJT 4R\ 'ol WR fiRR fR'STR 6 ! R'0(,<m RR f^F CRGRT ^C®Tf : 

(i) Sn 2+ + 2e -> Sn, E° = - 0.136 V; (ii) Hg 2 * + 2e -> Hg, E° = + 0.79 V 
Sn 2+ (aq) + Hg,v) -4 Sn (s) + Hg 2+ (aq) iRfsRlfc WR fRRl RTNTT RR 1 t^SR * fif3wl RT] 

«. ^ RiftRR 1%f3RlT -SpSTtR fWRR R'oW^ RR t^F OT'QTTT ^RlT : 

(i)Ag + + e^Ag, E° = + 0.80 V. _ (ii)_Pb 2+ + 2e ^ Ph; E° = - 0.13 V 
Pb (s) + 2 Ag + (aq) -> Pb 2+ (aq) + 2 Ag (s) RfaiR# R5R RRTt W I [^5?f : RfSp^lIt) 

»tl>ug , <l < P P'Ksi : 

y Zn {s) + Cu 2+ (aq) ->. Zn 2+ (aq) + Cu (s) 4 cm R^lftR CTO 25 °C 2RR EMF RR + 1 . 10V I 4 ftf3RTR 

RRiSRCO*! RR R e RT I : 1.678 x 10 27 ] 

Zn (s) /Zn (0.01 M) II Fe 2+ (0.005 M) / Fe (s) «*!*(&* 25 °C ^RRI^R EMF <43 RR 0.295 CRR 

1?taRfR RRiaRC^R RR IRfR W 1 : 9.6178 x 10 1U 1 

O. 2 Cu + taq) ^ Cu (s ) + Cu 2+ (aq) C4SR RfeRR 25 °C ^fRsnwm £RR EMF 43 RR + 0.36 V I 
RR1r4tRR I [&G3 : 1.234 x 1 0 6 ] 

8. Ni (s) / Ni 2+ (0.15 M) II Ag + (0.2 M) / Ag (s) ; 2RH EMF RR + 1.066V 4 CRR Rf^RTR 

RR iR# <fR I [^3R: 4.4512 x 10 36 ] 

C. 2 Fe 3+ , aq) + 3r (aq) ^ 2 Fe 2+ (aq) + V Uq) <3 C^R fitSHllfSil CR 1 ®f^ RRRfR4> C^tCR $ '©fijps RPHrIr^ 

C^tRR RRiaR(3R RR fRf?T l ff '3RT E° Fe 3+ /Ft 2 + = + 0.77 V « E\-n- = 0-54 V I 


8.i* 


^8 ^Rf gl<pl5i(.>on (Electrode & its Classifications) 



fRC^RT Jp ftRRl%CR fRCSRR 4RCR '®!WR 'Q «[T?R 3R | «C<1 

1%^R(3R rsr f^vff^s \ofee, f%C£f(RR 'sr:^ ^ J£ Ti%RT^t ^fsRT SH<p|^ci?<i RQ 

^Rt ‘SR | 4\ PfQWf 'sfe's^R RCR | 4 RjfS# 43t 

^5Rjf^ fRR gRsf (RR ^CR RJR l CR RlfSlfRR RRTrIR (- Ve) £fTC®R RlCR ^ RTCR 431 



8o8 


OTR : trfRTSJ 


to tofrI; cto w* tot to to* *®1^to tt toto to i «Mifht* ct 

^s^m «ii$ifc« ^ (+ ve) srnro to ^ to* ^ to toto ^ct^h grr cww to to, to* 

tt wicto TOT I 

toi#r* cro frsfe cror i t«^§T cro ftsfro cw ^s«to sfc?rm, 

'»fW^C<P '©fi^TO TO I ssfib^lsc^ TTTOT© ffe CSf^tC© «TT WT 3CT TTO I 

«m cafe : <n cafe w ttto gfl> ^acafes «tr to to to* i 

(*) to-tot 'Tor «f^wu : $ ^nfe c*ro tot tq toi tp^t witot grot w i 

to m / m d+ TOttrsmaTOTT i ^^rn?r m to m b+ «m tot ^ n TO* toc*r wr toto titit to i 

4 ufiptMUM ^rtt4Ki ARwl : M ^ M n+ + ne 
tot $tott f^wM to *rr^r tttH bt%t zn to^ wr, cnro 
tttcT grfe crtro tot, Cu to^ TtTOcT grfe cu to^ wr 

I cw- Zn / Zn 2+ , Fe / Fe :+ , Cu i Cu 2+ $®J# I 
Zn / Zn 2+ TO CTOT : Zn ^ Zn 2+ 4 2e 
Fe / Fe 2+ TO CTOT : Fe ^ Fe 2+ 4 2e 
Cu / Cu 2+ TO CTO : Cu ^ Cu 2+ 4 2e 

v5T? ^ITOf, Na, Ca TO TOT *rfTO «fl^PF TOT TO TO 

TTOT 4TO TTf Tffe TOT feTOT TO TO I TO ^t$TO*R, 

c|tT<r^f^t<rTkTO 
Tlc^ I 4TO wwi ^TTTH 'SiTfTTT^ ^TO® TTt% 

*m*i« tot* i fagjfro* Trrofe w Pt tt tot cror TOrrofe tpir w tttto tot to i cot a 

TfT ^TTtTO CTl«T ^T^ A“ TO ^TOT TO *5CT vs^qlwfl TO*TT Pi, A - / A ftfiml : A" ^ A 4 e 

+ 

pt, «%?i? * ^rtht to TOswrn ?t^t to i 

(T) ^1 fym : ^it^r3s '®t^nwfi5 t ^to sjt^ f?mr 

■^R^H »TT ' 5 JC i U g^l^o <r>c.<i 'SfTT^n®TTT 5 T cl'fiR 4^ C*T^S¥T ^ i iS^R c^M >iQi»?i i: fT i ^, 

CT^R Na C^ TR^RT TRt "5^ t CT^FT Na (T1WR' ^TC^fT / Na + (aq)) ‘gC^STQ Pi 'sl-ac^ ^<i^.ifi<p 7 T“C<I , )C’ S R ®t*(j 



fe 8.iS ; %ft«-in^ '3TPR volv&^tfl 


f^T cafe 4 G#R '4^IWT *fiw 4<T ^ g?%T *m ^ 

WTR 'SIJ HlTlH^Rg RTO g?%r ^T «afe®?T S^T <TO I CTO- Ag / AgCl (s) / HC1 faq) 


^TOt^fTOT : 

Ag (s) 

-4 Ag + + e 


Ag + 4- cr 

> AgCl (s) 

W^fe^TO^fTOT : 

Ag + cr- 

— > AgCl (s) + e 


TOTO«T \of^TO ^ wr#?r voli^ulMfl ^TOT i Pt 7 Hg/Hg 2 Cl 2 (s) / KCl(aq) 


Cffe CJjfe 'sfe^T? RSIRT R&H ^ CWT Au TT Pt g^TT ^TC*TT ^Rc?l ■Sj^s ^Rt 

^ W g^W TOT-f?TOT Pic»uc^<i srlfi's « ftwffe ^o?T 'SRff TIT^ I CWT- (i) Sn 4+ 'S Sn :+ , ( li) Fe 3+ 'S Fe 2+ 
COT Pt, Sn 2+ / Sn 4+ ; Sn 2+ ^ Sn 4+ 4 2e 4Tt Pt, Fe 2+ / Fe 3+ ; Fe 2+ ^ Fe 3+ 4 e 
4RTT «%TO ^?T ^Tffe '0H3H fefl?T RT ^?T fertffe TOT TC& I 4CTO Pt TT Au 

TvCTtT W1 Ttfel% I^CTCT ^I'Si <PC<J i 

$ ffe <Zffe 'Sf^TO 21^5 ^SfCT TOT-fetlTT '©f^TO i i9^R ^feTITO iTfTOT ffe CTC^ T^Co TRR I 


^5 %?? m 


8o<? 


fa*H<* ^afanTO (Reference eletrodesf : fc 

TO t??TO? 444 4faHTOd? CTOT, \»froTO c?44 Rc®n<nu*i TO? TO? TOR fa*i</q 
. gro ^i i to tow \®fa?fasi4TO w tor tew# to? 4c? '©fa«™i« 'SRrt ^3?i? tow faTO to 
? n$? g?? m « ^ f fofag mr g?t?? *ifaq?? to?? $?? i ^$fa?TO?? g?? m « «ifaq<rt 

5ftTO ?T s faT 'ofawTO fcvam ^ 44? i CTO?T TOfa TO*^ 4fah1IM« CTO? 444TO<l 4fa??T? fa# 
4gf TfS^f gg 1 4<j»|(,Ht TO4 safa^lM? f?TO?? ?R fa#?? CTO? 'a|<Pii$ TO? TO# TO? fa»? TOT TO'lg 
44fa vsfa^ i M? TO? ^ 44? <£#* 4fa? dWRlPM* CTO W? <P^C'S 3? I TOT fa»? TOTTOR 'Sfa'TTO# 
^TT fa?*f4 'ofa?<3l? i fa??4 vsf^tTO <3 4fa?TO?? RSPTO ?fa» 4fa? ?t?T?#4 44I?1 m 

|< l ve>C<1<l TO fa# 4?T ?? I <? 44T? faoC?? TO?C4 ?ft?*T*Tfa 444 4fafT?T?fE>? 4faw?T? fa®C?? "TO fa?t?? 
4?t3? I fai#t4 \»fag?T? fast?? TO fa^faT TO I 

(4) afl^Tf# fafat4 4fa??|? (Primary reference electrode) 

(?) C?44^lf? fa?*14 'afanql? (Secondary reference electrode) 

(^) «n$snf? fafat4 vsfatrqr? : aiiViifi fa*r*t4 faro? ?itcTO5 R «%toc^ toto to ^? i 4 

faro 8.i>.\:> 4 twlfa® TORtMT ^fa?C#; 4?f ~SJM5 . 1 

(?) c^TC^ T# fafaf4 4fap?T? : CTOT1 444 \sfahTO?? 4fa??1? fW?? TO fafc.3? CTO? fa?T?4 
vafa? ll ? faro? ^faajTCTO ^5? I fat ^C^TCTO 4fa?TO?? ?^R <l>falc»lt ?$4 ?T?T? CTO? 

SJ«fl$t% ’•faoTO C?*T 4$R I CTOT TO??T^» H 2 TOTO 5T? 1 atm fa? ?!?T, 3TO H + TOSHR? ??TO?T 1 .0 
M fa? TOIT, H 2 TOR fatTTO TORT TOg?T TOT ^ifa ’’TOBT #fa? ^BT *Hpt «W WW TO CTO ?*£ 4? I 
4 <N<lC c 1 4?^lf?4 4TC5?? ^afa*!K?f Rf^F TOT TOTOR fag *5^fa fafa*T ^©fa*rTOC^ TOTO TO I 
fanfa^ 'SfaTOTO TO ■'jTRl; ^C^TCTO 'Sfaw^RT RtC’fC^ fa^faf 'TO' CTO ^T t ^TOI (RCTOlft 

fa?f*R> 'ofagTO TO - ^T I ^tTTOTTO^ - 'TOTCTOCTOT vsfai^h, ^sfagTO, fa^TTO-farTO 

CTOTt^^sfa'iTO, iTTR^ofa^TOt^TTfa t 

41IWH>W vfefaHSM (Calomel electrode) : 

C?PT TO 4 *RTO TORTCTO '©'faiTO TOC? I 3TO4 CTOT TO4I# (Hg), TOfa^TO CTOlt® (Hg 2 Cl 2 ) TO 
KCl S^T ’tfa® i 

^SRTOfat4 SfTO TO ^T : Pt. HglHg 2 Cl 2(S )IKC1 (aq ) 

: cq^fa *tfaro TOM TOSR TOT TO 2 mm fas^i TO4|fd (Hg) TO3 I TOT? sf)4fa 

TO?? TOI TOfa^TO (TOfas (4J1OTICT®!), RTTOT TO4tf? « Hg 2 Cl 2 TO R 0 ^ KCl 5?=! fa? SfS^o 

4? I s f$5f5 fisj^r TO TO?? ?1RT ?RT TO4tf? ^C?? ?T? I 

TOST? fc*TC3? fa4 l / 3 W C?W KCl 5?^ TO ^ TO I 4?^ 

>1<f' ^TMTR? s=<J$p»|C' 5 t <?? s 1^' Pt TO '?'S" TO TO?? fa?>C?? ®IM ? ?9 ft? 

TO?? TO? ■*£$= ?»? i i? 4TO TO TOTOT TO fa?C? TOT TO I ^ 

fag ^ l?TO ?fa tom c?ttot? ^c? gts i (??# facg? ??rfa? 

TOTO?? ^KtTOM Pt TO41#? «? ?W TOT'S 1 ^?? fagfa4 

®T?? (RTO R\C?M ?TO4 ^I'Q’ 4?l? 'SRI C?C? ?TQ i 

?htw ict * t ifaw'jiwu #fa?i : ?toto?r ??? wnro 

vofavr^t? RWW 'TOT 4C? : 

2Hg(l)^2Hg + (aq) + 2e 
2Hg + (aq) + 2Cr(KCl) ^ Hg 2 Cl 2 (/) 

Hg 2 Cl 2 (s) + 2e ^ 2Hg(l) + 2C1" 

25°C ^oT’mtTOT <WIWIC*M '®fal<tlW? ^faTO fas?, 

E = E 0 - 0.059 1 log 10 [C] = 0.2444 - 0.059 log I0 (C) 

4114? I CVI? vpfaW ' q f C? ? TO? 'W C?TO cr TOCM ?H>IMI TOT 
^sfaffTO?? fa»C?? TOT faftfas TO 1 


PbTO" 


PtTO 



Hg. Hg 2 CI 2 
+ KCl 


UPT^? 

sft®’ 

TOf? kcito? 
KCl (s) 

??? C?f 


fa? 8. Mr : TOTOTO «faTO 



8ob 


rtor : faffa to 


8.>8 


: <fl^-<fl^ *ilsn >p|fe5fr (Metal-Metalion Electrode 


: cwro to? to toto toot fa*n3x ^pot "s^tor fa'swR to \ ^rwm to® wr 

TOTO TOT?R fatTOR 5RCR ^imfa® SC'S TOR, 4fi> TO SRR TO*f I TOTRIR f^#5a[W 5RTTO TOTO TOR 

to to» TO, 4fi> TOTOtfiiffcrsrn i $ ^totrr TOfwt’®^TORfaro i 
Rfa TOTO TOTO w TO*f TOtsnt^ TO*f TOCTOW TO5 TO WR TO® CTO^ TO? TOTO TOR faCTOR SRtR Jjftw® 
OT I CR CTOF StTRR ^TOTOR | TO Rfa TOR TOCTlI^ WR TOW CTO^ TO 'sW SRR COT TOTO 

tor toto rrto tor mr to i tor ®fwroffr to faroR «Tw&itf t TOK 5RR wr > TOWlfSv to = 
wm ^totor i srr to < towiI^s to = fast m wfwro i 

R5TRtfa> : 250 niL TOTTOR faTO. RRWTR TO, C^ R# RT RlPGiTO Rfaww RTO I 

*l>t|4|fa* vf® TOTO TO® (TOTO TO® %TO Cu, Zn, Al, Ag CTOTOT TOp TOW® CTO fat® TO), RTO 

RTCTO R#E TO$?R TOR, R 5 H 2 SO 4 I 

WTO TOT : 


5. ^faTOTO TO# TOT, TO « W3W TOR Rt® TO3 | RTCTO ^£fTOR RTOfR TO TO 1 
*. faWRRRCTO 150mLltC®RTOOT® l^R 1X)M Rf®m WOTlftOTWCRTTO I 
«. faWTO TOTO TOT 2-8 CWW WJ H 2 S0 4 CTO TO l 

8 , R>ffa RT Rfa'®j'®> WR RTO CRCR faWTO JjRCRR TOTO TO^fSc^ WvfRRWCR '^Rf'S i TO$- 

TO®R TOR ^tf^SRtR Rfa® TORT I 


8.iff 


ft t a W%'^iw : C9W +M «WHlft4 lh l » Nljj 's li j 


: to# TOTO *tS -3 ^ <£IR^ TOgR TOTO WTORR 5RR TOl faff RTOR fa«*q TO ^RR 4R# 

TOg « iSr 4Rt TO£R R TO TOITO TOTO TOTO \§facR ^ \»f\b«TO R^T W l $ ^?T RTO 

TOH^ RfaRlD TO TOT TO TO faTOTW TOR CTO TOT TO TOT TOT *ff TORtTO CTO ^f% 

^?T I 3jS ifl CRRTO RTTOfa^ Rfe fa^ ^RMfa« ^CR RTW TO ^1%^ RfaRlft WTO TOR TO 

RlP&PfiJH TOT RfaTOT TOT TO TO^ I 


RTTOllTO ^TOTO : WR *TO, WTO TOs, Z 11 SO 4 , CuS0 4 , KM0 3 RT KCi RT NH 4 C1 l 
RWRTt^ : Tffi faro, RSCRTR WR, VliPBfatJRT, TOCRTR TO I 
RRffTOR^faT ; 


i. fafag RTOMfR ZnS0 4 « CuS0 4 SRR Si^ TO 4R° V a|«vs^\s 5RRW # fa^tCR ^TOR RT<S l 

RTO RT®t^ ZnS0 4 0RCR 'flR^ WTO TOOT CuS0 4 0RCR ^ ^t?.R fa^fw® TO i 

>5. RTO TO® * WTO TOOT TOrofl - WR TOT ^ TO l <$ TORRlft WTO TORTCR VlPCfa'BW TO l 
8. R5TOT TOTR RCRT KN0 4 RT KCI TO NH 4 CI TOOT TOTTOR fai?|W C^tCTO TOR fafafCR TOT ^ W ROT 

i 

ijfl> faWTO TOCRR RCRT RCR TO® I TO> faTO i 
<£. R^str ^ffRTO ®fe»‘OTRR fa# TO I vi|pT5fal3|TO R$<J>«1CR COT TO® I 




®%?itor 


8 o«t 


’TP® « TOH *IT® «fl> *ll*q»l 3 
(Ti^irr sr?frr i TOk Qc-sr-n r?wr fto 
*m rsc^h ^r<r 3 iot to 53 i 

TO (Corrosion of Metal) : <1®^ ^fto 
^r*t r *rp$t^ to ^ 5 % fitflWJ ? S^f TOto 
wwr W \sf^B to« w® i fPp‘ to to i 
« CTOR C^tM ^Nf*R W»1W 

*lftoR*l cm feT ^TgpfQ^ ftfef] ^TfRTO 

Sj«|C<| tfpjR ^’iRTO ^“TO 3 TTO ®)- 9 !i 5 .v !9 3 t 

totri *rto 'Simhto to i spf®TOF *n^ 

<P] 4 Wti, 2 («fs (TThT <rt TO <t»C 4 I 

Sgt^acrwr : cmpu tor *m. tor to ^bt wr m tor to ^f^rr rr m c*rc> *rir to 

;srF 3 <TO 3 TOT l (fl TO SjfelRR®? *rp§ to to TO£iT$ TO I 4 SltotT^ R?R TO TOf I 

sjt^ <3 ^(^pot wfro to t *n®3 ^ifgf®', *fpg>?r r<iff®, TOr®f 'Q Rto3 

^■* 1 ^% rto to £jf 5 Rnw> ^?ifw ?ro 1 

fijfo$j igfpiter (R^f^®. ^K. iftsr. CTO. Rf^"l. Wt <R*R (galvanization), wfw i rr§. >ji?ii?lwl^t JjTO 

^5g TO %rp§? TOC4R TOT TO I 



fta 8 . ics ; yRKiiro* *ifec<p 



*mm 


(Electro Chemical Cell with Single & Double Chember) 


CT CTOR fato® R jj%f® ®fe* few TOR# ’SRR <lfo<P ^T C 5 ^ TO tfe TOtR TOP# 

fatSffw $,GJ i 3 ^>ffTO R|R TOR^f *ff 3 TO> TO TOR^ ?/.° 1 < t a (iS'f £ T] 3 r 5 <^ (RTO *tC ®1 I ^ 'Stl'® 1 ?i c^tw ®f*p i£ t < tr^ TOT 


<t|Jll<lR^ t^fiTOT ^ft& 'il^?. ^ 


P® ^OT 


ct ’PtR*# ^%r Hwf^t wilto ^®r ftot^r to - ®R^ fesw 

^*})fptc?i ®fe^ 2 HT 5 ^t^tH ■jjRoi' ( 7 T ftorspr ®tc^ ®fe^ ?it i 

C 3 R 3 $ fern ^n?tT sir. ®r^p ?.w 4 ^Spnt 1 ^ ®%«, <ii>ti^R<p c^ w ^ i 
I^CSn^H 5 ^ 1 ^ ^jf^C?! gf?T? < 1 * 5 ^ ®T I <1 W I Fst® ^ I 2 f?T^ <5 fe?TT§MT C^n^f 

■?HTr i feR^H toi’SrW'si v t 1 wR c ra' ■jfRsr ®fe^ si?tc^ i torR c t^ 5 t W5 # ^ w?tcm 


3 t^ la^prcff ^ I 4 C$\CS ^ 5 ^ feW^ TO tos i}^*® ®f^ fetWH ^R^fT TO# 

W m 5TT | ia^PTT ,; 3[tot la^lT; 4><TC® ’5TT I C<pIW?S %?RW? ^ t^fer® 

•^1 ^ | $ ^C«T i C^T <i)l'5lQ<i £TR^ ^ W ^?T ®lc-® ^tWP? 

^«Tf ^?T I i3? ’SRWI^ <TT&lf4( C’R^ 5 S^TR £RR*1 TO' l TO (7T '®Rp^ln(5' ^TfSlt?^ ZfR®? 'RR ! ®r W 

?»?r ^r to?w w??r i £ ®fe^iTO ■siTMTWt s^R c w& To' i 

g^cf gf ?|fe ^ TOR «TR^ I TOR, TOTOl « W®J^ TOR 

TgfyRWT l ^W^daM I ^ (RRR <t>jlt5j*l«i TORP& ^ 4^? TOTOR TORf^ , ®IT^ 35 I 


8obr 


?ro? : lift? to 


’tfTO NaCl 5?TR Na + TO?R ^ Cl" TOR I ^JtH® 
« TOKTO5 ??f3|f?<1 RTt? RS^ TO 

sRi^ <rot«T TORtre ®#5 tor, cr ^c*i4H m 

to? cii tos? < ’#to toi rto? Na + tor 

WfftftoB CTOF 5f5? TO? Na *ff?TO 

TO 1 

NaCl ^ Na + + CP 



'SlJlWhb ^%TO : 
I CvJ |Va 'afwwtM : 


Cl 


l 


-> t Cl 2 + e (WmtaT) 

w 

Na + + e » Na (t^TORfeT) 


fel 8 .^o : aiwi^-f^fl £?TO 


t 4^ 3? I CTO TOT '©WlWl^ C?C? ^TO^R C?f?C? ?fRj<r> «TC<1? Wf?C? TOftTOS l[RT8f?© TO i Ij?CT? 
TOfSRR WTMtW vof^^lW C<ta RTO TO TO TOf «HTO TO \ CTO^ ^TT*ft^ c r®‘ 

*H '$|<P t>t«t«l’<3> ?T©? TO 5 ?, ©1^: TOr 2P*tfw TO! ?>JTTOT^ ^f^STC? ^TT TO l 

TOT^R i Electroplating) : 4?* £|(,<plWPft 3WTO5l=1l$f5<l> ?fRf?ft?> CTOR? TOT TOT^R 

3faRnfi> 5 P ! R tot to i feirom totct gsv® ^c arr^ s^^? ^n^tft ?ti>? to? crto t to i 

^%fel?T %TO 3?% Ni-TOR? ?R B?TO TOTO TOIT TO I TOTO % TO C»TOT Ni 

?tf? ?TTO^ w TO?|T5 ^st^TO %TO w® WNft *C$? 3?7^ <M^I? ?RT TO I TO^Tft CTOR- 
ctoj? ftsf? i?f%^ g?T, tm, rr, c*rtf*t^, ?1%? ce^R, totot, w, ffar? ?tot ^jifw 3 ?k<f toto ?rtt 
to i 

TORT'S « TOI1® ^5R?I? TOTO To CRC^ 

5JTO 'of'H^tsRT ffTO? TOT TORT ??TO TOT? ^R? Ni 
RTJ? RCRR *tUS i 
'5fibsRc.slc.*U5l 1?Cy|e?«i : 

Ni(N0 3 ) 2 ^Ni 2+ Iaq , + 2N0 3 - (aq) 

TORT'S Tot^TTO : Ni (s) -> Ni 2+ (aqi + 2c 
■"T'jlcvllvb xoRsiqlt? : 3RT + Ni 2+ + 2e — > Jqt<lj<l T&R? Ni *ff^? 

TOT? I 


?SJW5 



ItTOl TS'S? ?hs - 8.M) : 

i. %*f^i C4>l«<l ^RfWlto «R1^ <£(*!%. TO?fW «f%TO C^T? 

?j|t»il5 ?p® «iitR© 1?jr^ *if?i)ttM<5 f?cst?r *Rn$? f^crrr'SR 1?^? c^r? 



fttST «I^ %STO? TOTO : TOT ^[C®t fTOT? 3TO l f^ffTTO? Sff^RTT <^s 

~^S ^<f*T CTOlt^ Tst ?TNTT ?C? C*f? ?>TO ?C©T *T? I TOFf?? CTO 5, <1^ f^TOR, ^’TTfw ^TTO 5 

TO C«TO^ TOT, TOTO ?3<m TOT, ?%1? ?T© CTO^ CTOR^ :: JTO TOT, TOT <TTO 

^TOR ?Tf? SPR? fTO CRRr TOT TO CTOlt vgfTO TOR TO? i ' 



fc. (vr - to-g* 




8o& 


f^RTOl fatSiTO? TOTN? f?f ^PSif? ?J1TO TO TO?T : 

0?) **r? Pm* i h : ^ii mTO cto 5 'srfrof? 3F# Na c? 5 f^csiTO *ff3Rfl? to TO i *rR «n<Ht.? 
f^rc? fTO#!® to? towf^ « wfws ?j??i? to? ^5? tot? ^ht TO to i wt tottofs '©fi^ics 

Na ?F$ 'Q ®f^TOC? C\ 2 *ffPT TO I 

NaCl(s) ^ Na + (aq) + CF(aq) 

TOc*!!^ val^fc? : Na + + e » Na 

mum «R»«ii(W : 


cr-e 


-* 2 ^ 2 

sffsRrra’ ^srw *n^? c?H cto 5 vsfTO, froiTO sffiTO? tot 

m \ 

(?) cm\* $**tm : CT i tc?tm cms.cto gro ?r git? gro? to?t torw « totwfe' 
\s%giqt? <H? 1 ? TO? TOR 5M?1 TOT TO I 4CTO3I TO1WF5 ®ftsw? %TO? aiHwlfaw 1 <IH?I4 to to 1 
5?W? ?C*U : NaCl(s) =f=* Na + (aq) + Cl(aq) 

^JlMlfc ^ITOstW : Cr >^C1 2 + e (?fl?®l) 

W5 voI^WH? : Na + + Hg + e > NaHg (fTO??) 

(<mm ^rmmw) 

^Vfrf ( Ji j fTO ? 'i|J|VMMT s T (NaHg) *tTft? Wy” 9 ^ 4TW f?Wf f?Wlf?F® TO 4?y NaOH ^TOfT <K« I 
2NaHg + 2H 2 0 ► 2Na + + 2Hg + 2e + 2H + + 20H“ - — > 2NaOH(aq )^H 2 (g ) + Hg (/) 

4 g jfcnjite ^w® ftcro? h 2 to 4 ?^ Hg to? ^jtot? ftfirot? wwto 6 !? to srs® to 1 

(?) »lTf? ftwfcTOM (Refining of Mewl) : TO#^ WW 5 *fT? w»HwS *t? stf® *TT^T TOT TO# 

0 »TO CTO ?T? l te'StHfff ^ %!W ?R? fTOTOT TO TO l TO? (Cu), iTO (Zn), C®T^ (Pb), 

(Al), 1^51? (Ag), CTO (Au) £|f% <tTO ^ SffSRIH TOW %*tm TO f^S^t *rt^ *tf?TO 
TO i <i)<^ f f ?R s fam *ir?? s(cTO%rsT i %ro (Cu) ^ 

(Al) ^TOTO^TfTO l sr^RTf^ c«s?h<| i 'o a TOW^f^SW’^^TO TO"?? I 

TOW? from CTO?? TOT %TO H 2 S0 4 w CuS 0 4 a?? TO i t?ro 

?» i> fic?? ^nrot s ii'oc< 4 TOWPs 'ofwTO? f?ww *5?s toic<?<i wf^t ^ *11®^ ^uic^i® 

<JJ<I?]<J TO l C‘4C^ TO? frl«Hf TO l WtCTO ®f^TOW? TOTt^t Cu 2+ ^TOT Rc.^iC? 

gro tow i s?m Cu 2+ tor mum 
to? ^ I?wm TO ?c® ?m? i 

5?m WW : CuS0 4 (s) ^ Cu 2+ (aq) + S0 4 2 “(aq) 

TOTCTO - ®f®TOC? : Cu(s) — » Cu 2+ (aq) + 2e (Wf?^) 

TOCTO ®M^IW : Cu 2+ (aq) + 2e -> Cu(s) (I^TOT) 

TOtCTO ^fcTOW? C^SfFT ?T$ CTO? Zn, Fe, Ag 
^tsCTO W#® ?C? a?W TOTO f?C?C< 5W TOW I 
TO CTOWtef ^b l TO TO?g?W Fe 2+ « Zn 2+ TOR?? 

S?W? ?C?T JjD'gVs TO^I? TO ?? l STOr TO?T 2-8 

c?#r ^ hci cror to c«tot Ag + tor^ Agci 
fronw TOSfsfro^t to? Itot towt ?? \ torstfs' 

Nsfeb^ l ? CTO 5 t?e?f ?p»n? ?tro^ TO TO I 



fpaf 8.$A : 


8io 


??I<M : %at? ?3T 


vF&k t?c*m sfe mr (ai 2 o 3 . 2 h 2 o) to#® c?c® TOg 1 ?t??T? ^ fins TOjfatom *n®c® 

tom ®c? c^w 3? i 

(?) fifC^PT (Electroplating) : #C*T?? fifell? ^<?4tf®C® ^IBT *Tfta CTOT ?Pf? t?? to 

?m CTOTT ?f® fifC?? C^rSTO sfellt* ®to fifC??? TO I 4C® ?$? ^tf?? CW CTO ?fa 

TOfNifa c^t^e cro^mr i ?r??®rc? f?c?*? (Ni) « cafltoro (Cr) ?r$? sic?? c?o?r^n 

» 8 | ijt «jt*i4RRfc «to m>ii%ifH^ c*m ?t ’titoift® cro 


c? cro ws^fvs to? tef 1?fen? tojc? to? ^nm ^rtt to ®tc® *tiM®ito c®r? to to i ^ 
cro ?pfl?1?® to^® ’■few ?p?T3f?® ®?r to i gfc ®toi«c® c®rc?r to?r g?c? 

P^ifer'o to ■voitf-mt* ?fcj®*iw ®to ?f??Tfr ?m to tot ®??t? ®to ?M?f?® c®r? §??s to i 
4 ^RjWtPBT TOT t®JCTO TOTSC? *to^l?«M? ^TOT 4l*lUlfH4» f?fo?T ?T$ I 4® \o%TO TO $OT®5? 
^5RT ®to?TC? '3[t?TS? ?Ct* <3?° faiji? fi|?tCTO ^jjlt to | C®TC?? ?TO CWTOT? ?? ®I®??f? 'jfiS? -s TC s ff C? 
f®5? ?T4®T CTO TO, ®1C® C?*tC?? ^)few>M4 ?®T (EMF) TO I 4 TO? TO C®TC?? 'aiwWCU ®to?H?? 

TOnfe ?f??®c?? tot? $?? to? to i ?jM«ito c®tc?? 4®fc toro? tot Tsifen c®r? i 

'ajlPtCfl*! C?*TC?? ?fr? « <H4?qiR> i£j^’ <n& ^ TOa? CuS0 4 

g?? t?c? ’sto tot? ?a ®rr\f*i®'»ic<i f??to® tot to i 4®^ 

TOS? TOT 4®fE> ^|fSQ > TO ?T?TO TO ZnS0 4 5?? 1?C? TO 
?C?T 4®f& fees? ga ®rto®®fC? TOT TO | TOU? 

to? fro ^W4dSH MM TOC® ?TC? to TO? b?M ®?C® 

TO ?T l 4 TOTO 4®fc ?f??tfT TO TOT ®?t? « f^TCTO ?9 
gto ®c? c?ro to w to ?®%® ^niite? 7\°zm 
?KT TO I ^0% fifTO w TO© TO*, ?T '©lilPilBlwn TOTOT 

froff?® to I 

'WlfilW CTO? TOCTI® « TO«n® ®1rot? s ^Cf 

TO® TO7TT® ®frot? ?*n TO I TOta? CTO? Zn 
®%fTO TO? ?t5 l 



f&i? 8.^,0 : Wtf?C5®T C?®f ?T C?l? 


TO? 


Zn > Zn 2+ + 2e I ^TO Zn TOTT 'amc?!® ®(%?^f? i 


E? <1=1 1 TO I WlT?C?? CTO? Cu ®f®?TO? t?Wf?? ?C5 


Cu 2+ + 2e 


Cu I ?W?T Cu ®f®??f?f& TOTT ??(C?f® ®fe??T? 


fro ?ca? s(T®1^ to ???T , 5( to© gfl? w to ^?“ Zn 2+ TO? 

®C? I Zn 2+ TOC?? S?c? to? *a?^ gfl? 

®fe?TO? TOT TO I 

TO?T® ®toTC? : Zn(s) » Zn 2+ (aq) + 2e (TO? felT) 

CuS0 4 S?TO Cu 2+ TO? Cu TO8 (TOC?T® ®f®TO) ^9C? # 
W W ®C? ?Wf TO W Cu ???Tt %?C? ®totC? TO 
TO l 

TOC?T® ®f®^?tC?? ^f3RTT : Cu 2+ (aq) + 2e —> Cu(s) (f<J®tt?? Qi»?ll) 

.-. W CTO f?to# : Zn (s) + Cu 2+ (aq) Zn 2+ (aq) + Cu (s) 


?ih»i(h® cto ?k?? ®?r me ^5 

TOT CTOfi? 'SlilWI* ^ 

crot^ ®itwt ® %?c? to to? ®i 
®tc?? fipn? ftro? fro?? ?tc?? %?? 
1?o? ®C? I glT> ®%TO? ?C?T ?B 
TOH ®%5T? fTO?!? f?5C?? TO TO, 

<?ffi mm ftc?c? «a?^ ?i? «rsn? 
®%?t? R«c<i« ?1? t?1*f, c?fB 
®nc?t® Hc?c? to TO? i c???- 

Wftkm CTO Zn 2+ /Zn(E" = - 0.76 V) 
TO?f® %?C?- 


Cu +2 /Cu (E° = + 0.34 V) ®tof?fi3 
®TTC?T® f?C?C? "TOf ®?C? I 






8 ii 


>1^'? c4*R4? ^ft> fifarat i «kc,«i ^pofer 

■^iPiM) sRt^ ft*jj^, sf4R?4 Prc^ 4 blft 1 ® ^?r i 

nsur^ps ~$uv f^f© <r®% fe>«<i fer skips' to wife® TO*f to - g^Rr Cu 2+ 

'STRR 4t?T '©T ^ I 

'5 tiPigw c^to zn cto> Cu fro* 4tf> i sr^r 

ojr^rfft (Cu ^5W4) C*TO (Zn 44 fTO> t 

g 7ST! ^<1* 1 .1$ ; '5RST 4Nt4 : 4TRTetf^ t<J>R4<S WR4tW *RwBr TO TO^tw '©Rrwln fw 

lull 3M4fljH i % I B+ c^rr tor® «riw ®%ro to tor® rnm$ ^f | *m %ro to to i 

f%*raj c<MW ^f^f 4fa<llD4 W f^f TOR® C4R TOTO® ?.{.=i<W4Cin efTO i TO c.<pIc*j<i c*^M 

<$%3r RtRffa w ffer tor® crr TOwlob ®f^ slTO to> i 4Th'»ift<p <TO4 rtoPup * 1% ®t®4 ’‘ifec/s 

wstw'^n 



ftwl 4W ^'S’Sl *tTe - 8.*4 : 

>. 4jl c T©ll*1 < P C4IC44 R l 3V ! \’8| < lK SjRtRS R(.<P &04 C,<P*1? 

vfjRrstf^ ctor toto ®f®TO4 TO4 iiRt tor® «t^stcs from cro? 

<©. 4iM'»lf4R CTO44 ^«jvgft e f (TO C^f*f 3$=T tebbUlTO fRJJ4 sWw,* TO 4SR <u<(TO TO TO R CR 1 T? 


8 .Vb/O vsl^fttSfal CWS « \af®^ <il>1l*ifa<t> CRTOT "TOT 


(Difference between Electrolytic Cell and Electro Chemical Cell) 


r 4 to j?* 

Wto 

^1^CS4J c^sm 

4l»ll?i^4S C444 

i. ^5®H^ 



^ C4»R44 ^mursr <nRi^ wf cviw c^R4? 
vD%fcr^x ^nTR<4 ^ft 

<PC4 «i'§*i < 1 >iR , 44 4FT ^?T 1 

^ C^R44 '5R4T ■al J il«iM<P Hill'S 
^W<hfiHC4 TO 

£|4R^4 ^1% ^4T ^T 1 


C4R44 4lfal4» 414^14 "siFfCT 

^ , — t 

^R4I TO(I3\& 4l*llilf44> 

4FiyW<fi W's ’lMWW^I 1 

4r‘ p n^fww^ri 

'O. 



\©f^f4C*FT •mv ^«Rrr 

^l J lt^M < P i4T2RF *K*1 ^.C«1<R^(.*14 

C#*t*T 

g4C*f ^ ^fT?F W14T i; ©f^ 

gf4R54^l% ^ 1 




8. Vs^lfcM 

WRITS’ WW# *F1^ W4FKf*r§ 
?sjR?ftW T5f^4t4l^ ^ft4H 

^T 1 

'aijtwl®' wStf^HTw 4(4 I^Qi W4HHI45 

<f. 2HM4 ftr<P 

«i4l^ t<ll*t(.<P 4Cl> $<p 

S4R44 TOT C4 (EtW «H!^ 

\s%£f2l4lc^<? fW C4 f^C^ | 

'b. *144^ 

«14H(.>I^ 4i4^lW4 «ltlll«H ’RvS^Tt l 

IflPI? <J4^I«4 «I«I|BH I 



TOR? : 


8 i 4 






(Structure of Rechargable battery, its function & Recharge Process) 

» 8 .^.* | twr??#^T (caro c^tT^nsf) ,y f^=T, •^rfef c Tff^r Iwrw gff^rr Q 

C?® C^TC^Sf 4J|'G|Ri ®fo* 2BfU? TOT®? '©TO | 9 <!§<B<1 ©TO CTO* £RR ^TOT 

Ri jr to ?p?r to 93s. ■roSlc* ^ 

*fffe> tot to i TOfc TOTJtf?? totrR® f?&RR w Rijr ©tor? to? totob 
tot to ?itc<B ctort ©to c«rc® Rijr srr c® ict r?? r to <3?3R c®t?1©c® toi to? bc® i 

*&? ■ TO® (.>G|c<l'Sf 3TI©lRl4 9®f© ®fes,3R Pb *fF$ ?Ht 93^ ^TO? ®f®^NfD Pb0 2 (#T?ITsf) ?RT ^1^ Pb 

?Rf M? ®?t to t ®1©^ feRi fewM i.i5 ^frofa® to?^? h 2 so 4 ^toc® ®ntot ®<rr to to* i pb *n^ 

3BT 2®f? *n®'8c»ljw ^fJTWT® ®f©TOB %TO 93*. Pb0 2 3RT Wf® Pb R^TOIC® ®}1TOT® ®f©*3B %TO 
3R3B ®3T TO I 9 ' ! Tt®'8TOTC® *Rl4l4*fi4‘«IM TOTO RRrtTOT TO 93* 9®TT3f ^ ®?T TO I ^f©^ l l<B *R? 
^SsrT 3TO3 ®?B *R 9£® 3T£ ejr.®&<p3=> *)|f>G® *ftc®3 3C3I >lfe^ TOT TO I 3lRtf®TO >|Qhj * ®#®? ®3B 

w <u fails* ■sn: i fr i.i5 ^snrofa® h 2 so 4 53 ? c*n*r ®?r to i \5 ttot 38% (w/v) h 2 so 4 w c?ir tot 
TO I 

.-. Rfsf® ®ET$R C®Rl© : Pb (s) I H 2 S0 4 3T PbS0 4 TOT W*£§ | Pb0 2 (s) Pb(s> 

<B*'© 'ofaj^kss Pb ®f©^ RSRTtsR TOT 3RTO ®3T TO 1 9f& C®R f^faRTR ?l*f£fTO TO ?T I 
TOTOtfa 2f1%f& cmM TOT H S0 4 OTW TO? TOT 3jfl»tfif Rfw® TO I TOT TO vafwu l kH C3® *fTf gt®® 
TO Pb 2+ gTO? H 2 S0 4 ^9? S0 4 2- -9? ^nw ^ TO "5tg?% PbS0 4 1 

S TO = 2H 2 S0 4 ?i 4H + + 2S0 4 2_ 

?B vs^ l B ?T ^ TT RBT® : 


Pb 


-> Pb 2+ + 2e 


Pb 2+ + so 4 2 - 


-> PbS0 4 (s) 


to£b* f?f3Rrr : pb + so 4 2 - 


-> PbS0 4 (s) + 2 e, 
E° = + 0.356 V 

®B ?t ®TTC?T® ®f®s?lt? : 

Pb0 2 (s) + 4H + + S0 4 2 ‘ + 2e -> PbS0 4 (s) + 2H.O, 

E° = + 1.68 V 

RQmilU ®B*U 2 jf 3 RB W»\$ ^3 I 


Pb0 2 (s) + 2H 2 0 ^ Pb + 40H“ 
Pb 4 + 2e » Pb 


2+ 


Pb 2+ + S0 4 
40H+41T- 


2- 


-> PbS0 4 
-> 4H 2 0 



fwr 8.48 : C 3 ® 3 vSt CTO 


BBif® f?t^3r : Pb0 2 (s) + 4H + + S0 4 2- + 2e > PbS0 4 (s) + 2H 2 0: E°^ = + 2.041 V 


.*. CTO l^firat : Pb + Pb0 2 (s) + 4H + + 2S0 4 2 


i_ 


■> 2PbS0 4 fs) + 2H 2 0 






8 

Sff3R IT : ^fobbM4> RR 2.03 V ?R RttR I RlfS# <lj^ RW \»fe»N4 

^R<1 RR rsR 1.17 V yp (R1R W?R vo^R 4)7^> '‘JRsTR 6Tsf 4RR SfiRRR 3R I <ulu|Ek 4R RSR 

klfSt^? 

I 2PbS0 4 (s) + 2H 2 0 v > Pb(s) + Pb0 2 (s) + 4H + (aq) + S0 4 2 ~(aq) 

RffiRt® f^RT : PbS0 4 (s) + 2e > Pb(s) + S0 4 2 ~(aq) 

RTRRR -RtSwi : PbS0 4 (s) + 2H 2 0<1) > Pb0 2 {s) + S0 4 2 (aq) + 4H + (aq) + 2e 

RSR CRR Wm : 2PbS0 4 (s) + 2H 2 0(1) > Pb(s) + Pb0 2 (s) + 4H + (aq) + S0 4 2 "(aq) 


s 


- 8.>lr : 

i. .iwfif CR5 R#ft <mm f&RblOtfd (discharge) RR3T RTOT H 2 S0 4 4R RR? 1.315 g mL" 1 
1.204 g mL -1 4 CTR RtlR I 1.315 g mL" 1 « 1.204 g mL" 1 W?R H 2 S0 4 SRR RRfcPR 46% (w/v) « 28% 
(w/v) H 2 S0 4 4'e*JH W 1 Ol'Glfid RW1 5.4 L 4)Rw 4R^ f^Rbl&^d RTOT RRWR CRRT R 4# 

4J4*lM4 RSRT ?F5 fR* ^raf^T? : 4233744.5 C I 

cm c^tm f&RrfcsR (discharge) RR3T RTOf H 2 S0 4 4)31 ^R? 1 .298 g mL' 1 1 . 1 36 g mL" 1 4 

RCT^RtR I 1.298 g mL" 1 « 1.136 g mL" 1 ’Ml$4 H 2 S0 4 5RR 40% (w/v) * 18% (w/v) H 2 S0 4 R^lR 

SffiR* I '4Jtl?lffR RRI 4.5 L 4)lRS £\^% I^RblC^ RRTT C^fRT qRR'*1 Rt 4i<l^lw« R*R W 

i 

( S|jrt* v (3fR-R^f (ampere-hours) iRjT 5 ^C5f^R? '5'S0 : 387.378 amp — hour l 
; 

i *i vm r n 

-. ' ■ o * T ■ "T 

frar^R^TRfs - 8.>fc : 

fiMOdfal CRS 4j lfr[f3 E r ' 0 v5R ^sfo^TOl Pb 4)31 R»R6l^ RT «*RT RRK 

C44R t^RTR C.<PlC*ll CR? I 'ott4 > 4J<J^ld R^lf 3R C^R? 



►> | Rbk'sf<i< ? i (l^fersr) stfaRTf D 

sjr$R> f^# £RR «nw i w- i. rrrr rt ^jtwrs 

1%%R CR ? 1M» (TO BIRRS' tow W ^ I ^Wl5 vsf^WR 

I^WW CR5R (RSR, Plf^lR CR5Rf% >51^1^ (LiCo0 2 ), Plt^i(l»l «fRRR (LiFeP0 4 ), fafasito 

WUSHU'S? (Li 2 Mn0 3 ) 4)R tqt<MWl RR^R RRT KR I ^5^ f^*RT l^ww f^RR Wf 

gft^o i|M4W ^Rt ^R «TR^ i ^SR 0fW ftCRR ^ 4»t-qw, (C 2 H 5 ) 2 C0 3 ; W 

^Rf^Rl \5(R WRR ^Rq %^KR 1%f«RR (LiC10 4 ), 9^m cu|rcSpRRf RtR& (LiBF 4 ), fafatfR 

«3J|f CIFtlRt (LiAsF 6 ), f%f«RR C^W CIFtRt HWPt (LiPF 6 ) W R C^IWllUw ?R^R WT I 

# 

WRRPg £fRTt^R ^SR 0R?5 'b|^V||^*1 4l4wB « 1%f^RR ^R^ ^ fcfRR ’ICTI 9Nt ^ I 

qsjtwtw v5f®«HR, 9ifvRitnd *rt^R ^I'Si^vbcq* qR^R to ^qst Ir^rr tot ^*rt ^?r i di^^m 

^r«4bsRT *r*fr *rar rr ^?r i ^r ^rrr^ ^ i RRq 

f ^ RR (Li) RW ^rfaRT qr§ 4}<JX *ltf5R 4ICR RRTW f^RTT «ftlR-l 

R tf s Rtt^T : 5ff^ « t®R5lf^ : I r ^RR 411^1% CTOT RTRRR « RRRtW RRTLi 4 4|? 

WT ^W4tBW4 RR « 4Rq 4R Rt*RR 4) Sff3F5TT R^ ^R l dl1& R^ 2lf3iRT I 

41R R5R ‘^TRRR LiCo0 2 Li + ^ ^R £RW %*RT « Rc'si *t*fr Rfe3R W 

RTRRR35 %?1 RW ^ ^ i I^RtffelR R5R RlRt^ 'S|JlWltv!»<l Li + ^ ^R "5% %?RT « iRW ^ff 
RfRTFR <pcd <P)lWlC^5 bl^ '5^ ^R I 4) <))|b|f^<) 3RF5R Rf^>RlRq f^feRT : 


8 i 8 


: %at¥^r 2 i 


LiCo0 2 Li ( i_ n) Co0 2 + nLi + + ne“ 
Ifp ^I^StJSRr f^RTf : 
nLi + + ne~ + C nLiC 

(<m RGhii 

Li + + e + LiCo0 2 — ^ Li 2 0 + CoO 
TO HW 5.2 Volts TO 

vto 

LiCo0 2 > Li + + Co0 2 + e 

Co 3+ « Co 4+ (!W 'SR^T 'SIfelMd 
f^fTO *fC& t£R? ^£*T^J 3 *T ^5 I 

'4j|U|fi«l : Co 3+ » Co 4 * + e 



ftai 8 .i>£ : (^pvryf^-^m c^nr 


<PJIWt® 


Ajiipn^ 


fwtc^f W Co 4 " + e — > Co 5+ . fatal t 


i.A-1 _ Discharge ^3TO%T m Wsl^Sr 

|U? : (*) '“ Charge ^5 Ostt^sT 

(3.) *N«T ^»1** Discharge I 


F=lf ^W%m- 8 Ao * 

>. y|f^» *h$i*i c®r® yfilw* t 

m i 


(Advantages & Disadvantages of Led Storage & Lithum battery) 

<3T® c. j vlw'sr «ujo|fira : 



i. fifNfw '*M^I<.'©i>. ii|fl> OSfC^SCBfsl ftijpe, £R1^ £f^H TOT <ITW t 

*. Mm ^ ^ ^i%rstw wr ~m \ 

vs. Ms# Mrm topst%t i 

8 . < 4 fijc<p ‘ s j i MT?r t^&rsf <p^l w i 


<?. i£i BffffeMJltJifa* C 3 T*r w t 

■b. 'sr5^ c't'qtim cwcar ^rs i c?f*f fifraro tot tof^ 

>t i l 3 <w&u.< w\ ^dw ntvs^r *mr i 

H. ^t»M>C 5 l« 1 l^iJ CTM M M »TO> Wt TTftT 1 CTM TOT M ^ ^ 

^t's^smunr ^irc^ i m <m*M w*i sm 70% 1 

V. 4* 'Sw'*! *ltv|t v5R?ft 4?^ vQ'Sf^ff^^ TOT CS^FT C^Tt I 

fc. >l!>l(?i<»'»lM i«| ^#ff? »rf?TO »l<l'^t^ TO «TfW I 

ii 




i. emitter <tiH 5 |Qd ««R 'a|'KMR<^®lM C#f l 
Mf#o ^r 1 


®f^RRTRR 


8iC 


O. <3 (efficiency) RM 70% I 

8. wfe?, fcm crfr riot riot^ Rir£if?r bifeys ^ ^ rrt ■to rtw i 
(?. t£if& ^®totr r^cr riot i 
vb. ^ r^rtcwr *m i 

% wrtotspt « rrto ?if&tfer fejRi « ots rt$ riri^ir^stot rGhcrr ^r 

rbitt i 

\r. CR>TOT§t RjMw ^M^diMlStB* R°#£ 64% H 2 0 + 36% H 2 S0 4 RW 1 .2 ~ 1 .3 g mL~ ] 4 
^sjv Wf fW W TOI^tR TO l 

*5). 'SRPR RltTRfRR ROTT TIPt'FtfW C^ RjMR Mr 4>RT RSR R¥ I 

io. faefftk 4<s w h 2 rtiotr ^sm wn crot wt i h 2 rtst rrr i 


fafaSTSI ^SRRR *1)|U|R« TjffRRT : 

:>. ^66 *tf%RT RRy (High Energy Density) RT Wt fR»R TO RIOT I 

4,. suvrfw^nr^w OTTCRT b10Sr<! sJCfll«W Rt'&'RT i fa^feWOTRJW Rc«i^ KR l 
«. wr^ir %r1%ot 51# toir i 

8. otiotirtr wf%f^rw wriot^ rtor sron^R rot rt i 

<J. %*|R RRERR^Rf^ff RJT5# RtR Rt^TCRj ^8 f^ <J>4! 4 |Fb *1**1 I 

ftfanv tor rjiS#r : 

i£| <NW*C « OTIC'S SfOT faRlRR %R|R '5TC*JT RNOT Rlf4CS<J «|C!IlflR ^R I 


>. 

*. ruS# ^m<f rt rsrotq 4R to to rir i 

«. rrr c^s c^iMfit 4 tM«i ^*Hia shr 40% i 

8 . vofvb^l* <3 fRt*fCRfR ^JF^F® RfRRSR RCt> I 

6. fR'fR RftoR 4(1^1% '*IIWhll44 CTOT Rf<K^W ROTrfR RTRT RT %W RTOT l 


8.Jfc 




*p3F*T cm * «iRr «I*H W* (Fuel Cell & its Classifications) 



►► | y?Pr (Tfgf (Fuel Cell) D 

W!% we co 2 ^ i co 2 ^i^r ? tT! 5 r ^ w ctoi sf*fR ^fwf 

< tfh‘ i <ii^ ^rsnarr ^n*r c^st ^ ^ <pq^^ cw 

«?f TTs^^jrs? 'Q ^rr?rc?^ <Ttf^ i wit c 1 ^ ^f^^ic-ra' ^r ^srtw? 

■<pi4*t^ ff^iifR <u4$j<i i islfer toc4 <h<j?.^ 

?RT CTO %TCR l 4 >!^C^IC«tW<I h<W<J Wf %ff^r ^?T i C%*tf«R 'TffTO 
2fart^% ^Mtf^ ^RT 3TRT; R( I fiMlfHO <Mk\< ^Nt*tr fHt% 

'srw c#r sow <3 *ifTO»r i 

1839 RIOT RRT»f fwr% Sir Willium Robert Wf 28 W WR OTfOTl ®t^TT £ff3RTt RI%CTO 'fWlR 
(Fuel) <044.14 "TO ^RRR 4RH C#OT TOR l RWofatOT 1960 RtOT (,<p^G'st f^fWTTOR 
^4TTR^ Ba^on ^R° Frost 4 fifed « ^4W4 RRjOT 4|^1 Gt) 4 %f%OT <IJ44I4 ^Rt RTR ^RR fCRR 

OTR ftofR ^TOR I 




?TO?? ; fi^hr*iar 


S(^ 9 (W 'so I (,'*11*1 1 CM? tTO*i? (Apollo Space Mission) a? T>rf??T WTOT?® OT<Pi*f (Becon) a 

wn©R ft?# c®ic?4 &&i«h ®c<j? i a ft?#? c® i?c® t%f^r aaw'etw sis® ®c?? toc® ®fe?ro?? c? 
^IITOTO WT?? TO foflfRW TO?, C>lfDc® C®tC?? ?fe? ^3® ®t? ?NT TOT TOC® <2Rt?® C®HTO TOTO *wn4\$ 
®?T TO? I WTOW OTTO (Becon) H 2 - 0 2 W^? CTOOT a*M*lM 2®f? TO 3 ? TO « wfalWM 

C?C® OTTO TOf? 2|'gf®0i> TO43® TOH a H 2 - 0 2 ft?tf? CTO OTTO CTO (Becon Cell) TOOTS ’ifsB'a I a 
C®tC?? TOOT f?f3Rrt? TOT 4|^!MMW ?#? TOT CTO? TO ?? I TOT TO?®t 1r fTOflOT? *Pffa ^rf^TOC? 
?t%? Bfffi *mm ®?t ?®4??TOr i 

fM# CTO (Fuel Cell) a® *RIOT? C®H>t? CTO, TO TOT f?f%? fWlf? W, H 2 , CO, CH 4 . C-sHg, CH 3 - 
OH, ’ll?® ®I®?B t®T# TOTO TO ???T? (Boiler), T#?tt? (Turbines) 3 ff® ®T%T TOSTOT? TOTOTO 
®T < T*tf 3 ’ ^Tf?? TO TOT I W?k a TOTO C®tC? ft?#? W? 1I tfe TOP# ®f®s? t tf®?® WTOtTO TOT l 
ft?#? ®f®^?Nc® <J|TO*#® 1 , lfTO© ?f??f's® TO? TOtTO £H>tn« ??it® ft?#? TO? (Combustion of 
Fuel) a 5 #RTlC®t TO TO I a ®T*Mfe? TOTOOT (Steam) TO I ^?? r^CTO 

TOOT ^ITOtcro TOTOOT fTOjTC ^?rj TO TO | 

aft$ TOBFf e#?® TO® I 4 TO®C® TO 40% WWsf £ff« TO I 1®^ fC?? (OTTO ®l#H®t OT 70 - 
75%, TO s#?® CTO WCTOTO WC? - ^ C?fa I 

fC?I? OTTO fi®TO TO® TOTO?? si?f?® ?T|T>rf?? fatTO TO® OT® f®? ' TOTO?*!®^ ®f®S, ?t?T?#® 
C®TC?? CTO TO#f? ®fi^ *tf%* TO8? TO TOOT, tTO ^OTT OT? ®ff* TOTOT#® Device TOC® TO fOTTO 
TO? f^fSRTf? *#?® ®fi^ *#?® ?i<TO?\© "TO TOC® I a OTTO CTO f?f3RIT TO I *tfTOTO? 

$TOTO? CTO?- ?#?, ftrojw, ?Ht? toto? TOrcrof??, TO? ?otTO®, TO^sifa?, gp#?, 

a Hf(®4» ?n?, tro?, TOotto to «(®f®OT ^ott Rww toto to to i ^TO: 

TOlTO® Device TO TOOT ?ITOl?TOR? RQhfll ®C? ^??TO TO® I ^OTTC® 4 CTO? 

Tot®, ®#TO TOTOTO ^C? TO®, 4)15t ??® (TO?? TO? TO TOf®T I 

^ts»T otto c®c3f ^ ?fTO® ?tfa® ®rcsf <#=1® ®ro cto ?c<rtb ®r??fBr w®r spn? ®c? to® i 


■^OTT OTTO ¥®®f ’e 1 C® f»i^RiR® ?ft®?? WTO? fiT®K ®?T TOT I 



4 ?sfr®?? C?C® TO ^OTT OTTO TOT®|® ®TTOM ® c ft^?TO (coelficient) 100% TO ^?C? W®T 


albH ®4C® TO? I Wt?<3 ®OT??:?T?t??®T?^f®fCTO CK?^C?? OTTWf#^ WoTTO^TO? TO® I 
OT®tC?f TfCTM OTTO CTOT ®T??iart? 'STOTO WR TON® (+ Ve) TO? ?tftr® ®PT TO??lCTO ®T?I C®1C?? 
WT 100% TOWf?®TO?l 

^fC?? C?CTO ®f®?TO?? C®C? TOC5C? csf#r® £lcyt'St?lil f*r® to 5 ?— 

i. a OTTO ®t®^TO? W®*!rf TOTO « TO® TO? I TOTO*? " 5 l^ClJPl?l? (Ti) ?T$C® ?T?TO? ®?T 

to? to® a? toot 0 . 1 % Pd to® a?^ a ot$? %?? pt-a? ?t®?t wi??? (otsto to®; to f®ro 

«f®T?® f|c?C4 ®T®t ®r? i 

a OTTO wfiffSTO?? TOC?? ®f®e. ?Pff?l?® ?fa»?®l ?1®C® TO? I TO f®?t C?l^ 1 Ml^C'StTO? 
1?®?C® TO?I 

W???OT CTOT 21CTOW% f?® TO?T- 

i . tCTOUjN!^ W?TOt Wl?Pl® ?f#tf^®r (conductivity) aTO TO*C® TO? i 



'STT. HF (*? 


WPRI^ v§rMlP<l CTO 4? ^fiR'S%| TOC? WT 4? ^PTtf?, ^(%5J1% 'Q RrfSfflffl 

^nrc?? tot wsf^Rrr ?c£ i 

\S. ^tei^UjMl^jS 'Q 5t*u»ualC5 ? C<p 1 c.*h 1 ?ffi TO (Corrosion) *? I 

8. TO? 1?T??wrfT <# TOCs TO I 4f& TO?TO ?fa>IJlRH >H?(*plfTO 4%®? ft&f? I 

» 8.^fe.^| *^*1 c*it«T? TOHios? (Classification of Fuel Cell) □ 

t£CU°1 CTOf «tWH5 *#*1? « v§TMlfa4 $*1? 1%% "TO Dl*«lc»f TO TOT TO - ?tC4> I 

y % TOsnan? (25 - ioo °o *fc?pr cm i cw, (i) ^it^tcsR - ^tfwosR tfcto cm I 
y w? totot? (ioo - 500 °ci ^cm cm i cw, o) ^ciiiicw - ^fmcm wi cm, (ii) stiffs 

#t-^WpTOTl 

vs. teTOTOf? (500 - iooo °o 'fcm cm i (i) mrfR $^cTOi^? - ^r4? nwmftw, 

(ii) fspTH? - ^C'SH l 

8. TO TOTOTf? (1000 - 2000 °C) 'fcm <m l (i) - TOcsr*!, (ii) ?T®%T Tr*fW 

mTO?-TOCTO, (Hi) fafccB? - TO«H t 

CTO? ^sf^^CSRT 'Q ffRlf? 4? ^?? ?>C? TO*t TO TOT TO I 

4J<MW<1 ^>CTO cm SI7TOT3 TOf& CTO? <3TOt CTOjI? *rfc? TOfTOT I TOR'-t'afC? «fF®T5 ^C?*T CTO 
STO? ^ TO??I? 4?S '®%?f?OTT i TO??I? 4?# ?RTO '©l^n^HJ ?T TOC?F5 ^f^rfl? <£RK TO?fi> 
toto TO?q r ? ?r TO??f? i TO^%*tc?i? cTO to?t to?t c? c?roit^ to *rtc? i 
to TOffr cw TO^csmr m\ >8^nw ^^rc? ?wr to i TO^csm, ^fwnrro? ?c?r ?f*^ 

*a|UHt* ?9<TO TO t TOffr ipc?*r CTO? TOT f?C*f? S#|fcT^ TO^CS?T « ^fRff? ?J?TO TOT TO t 

vaf^ft c g r iq? £ff% ^tf- ^c?i»r cw to tot to i 

*£(,?*( CTOT? ^fo^RcSf?! 'S ^fMtf?? ^f? %f% TO? TO - TOT TO I 

y ^c^«1 (7Ff I ^TTOB' Tj>C?eT CTOT I 

vo. ?^ic^tfw fc?pr cm i 8. ?sf$? ^ra®r c=w i 

<t. f^mfCTPT OT l 'b. ^C4!»l4l4w ^C!PT PPT l 

i. ^Ftft? 'fcm cm (Alkaline Fuel Cell, AFC) : ^tf? fCm CTO «f^femr %TO KOH vfl? 

s?to ?j?^i? ?s?r vq?^ fero ^5 h 2 « o 2 ^mro ?r?^t? w i ^ cro? 

f?t*1?^ c?, ?TOW CTO OH' «fTTH WfC?P® 

^feRTO? H 2 4? TO f?f3Rn? TO *ftf? (H 3 0) 'S 

^ to i tw#i ?ifro < ^ff??ftt 

?J?^t? ?T*TO ^R?|R\5 to l? 1 ^ TO 4?t ?TOt^ 

■^of^pqtc? o 2 's ?rf?? ?tc? f?f3F?t? '5Tv! a *tsr^ c r <k? i 
[^ jvs to ?^r»tc? tovq ^r^sftpr to? (oh“) 

^Q?1? I 

vaiilWlvb vsfoRTO : 2H 2 (g) + 4 OH"(aq) > 4 H 2 0(/) + 4e 

?5J?CTO «fipr?fC? : 2H 2 0(/) + 0 2 (g) + 4e — — » 4 OH' 

TOfsfa Wm : 2H 2 (g) + 0 2 (g) > 2 H 2 0(/) 

4 W1#¥T f C?R CTO? ?#^WT SIT? 90% I C^IC?? 

?tfro <ii^>v^i 300 - 5000 'Graft? i 



8 Mr 


?tot : fait? m 


* . OTR (Molten Carbonate Fuel Cell, MCFC) : 4l4«& fW <->ic«i<i 

'©f'H4C*J?I fac>K4 4140$ Wf fat*r? TO^ Li 2 C0 3 , Na 2 C0 3 <TT K 2 C0 3 C4 650°C TOWI4I? 

sitsRnftw tor to <mi«i to ssr i ^jrcsrtvs '©few? faro *rt^? stcrr ^ Ni «o^cv 

^ '3TKRlvg 4faMSf? faCTO SHlE-W 4i4*H TO ^T I TO 1 * 2HIt^ ^R fww «©l4«$ TOR 
(C0 3 2- ) TOSH'S xsfaRiaH csft^ TORTS TOfaa ^ I TORTS '©fancies #TO[ 'ftMPfap 

Rm i Er© TO ^fatgtretTO^ ‘ g l7TC J T tosrtot^? i 
Ni 

CH 4 + 2 H 2 0 750 v^ CO, + 4 H 2 

CH, + H 2 0 — - e ^ sp ; > CO + 3H 2 


500 °C 


4j l C* II C'S3 SfRtfas 4140$ TOR (C0 3 2 ) TORfCS? ^1§tiisk.'STW<] R?TO*f iiHR R$HJ| 4C4 Rtfa (H 2 0), ?R?R 
'bft'SIflft'b (C0 2 ) 4RS, $M4QR TO | 

TORI'S ^faWCR? RRhII : C0 3 2 +H 2 > H 2 0 + C0 2 + 2e 

TORTS '©fa^tOHI Rtfap4 RfaRfft RI4TO RTTOR TOtRTS "'©f&R^RR "©fas, RRH3? 

to i *mm vafowM ^rr co 2 torics <swr ^ftiterMn rtcr f ffl&m to to to co 3 

'5TPERC4 ^JR 1 ^© 4C<1 | 

TORI® '©fah'slOU RfeHII : C0 2 + ^ 0 2 + 2e >C0 3 2 “ 


2 - 


4j rum ^©faro?? §^rr co 3 2- %gw r^ to <jrto 

F3Ft?fR alQMIIW W5 TO" l >HvSj4'»HR OMOH toto h 2 « 
o 2 ^ to h 2 o ^Ra"3? i 


TORt^ xfiffa^tOW fafaRTt : C0 3 2 ' + H 2 » H 2 0 + C0 2 + 2e 


TORTS '©fah'dOU f^RTl : C0 2 + k) 2 + 2e > CO ; 


2- 


h 2 + n o 2 — > h 2 o 



RRSf C4tCT faf^RTf : 

R^lfRC^F i$1l» <ft4R CTO? <44(5 1^4?) ?iR t 

vj 3WC4|f44 ^t^TS ijjtflR CRR : ^FTOFflW 'Sffas CRCR 
4^Rtawr Rww h 3 po 4 C4 toto w m 1 
Nsf^ni? %to 4i4*r uiIUhiw? «fw p r^ j? n«c4 to^i? w ^?r 1 snfRnw? c c T's?h 

cto r ^rtM anjfro 1 ?mr? 4?T ^ri 4jic*rm %ro 

PiPi4H TOltro? ^*RT ainsnitaw ^ ^TTO ?mt? 4?t 

t f^ww ^rap# f?w « «f%csRw ?mi? 

4?T ^T I ^fewc?? H, tC^KlSH TO 

AtolOBH ' S (PR (H + ) ^ ^tl^s m I ^W«H 

to^i? ^twr ^ to mom ^f^fro c^te 1 

TOSH'S 'afonum SRI%> 0 2 TORTUS vof^TO? ^W4daHt4 
5WTO O 2- TOR *# ! r® ^?T I 
^JRRHS '©fib^tfcW &fm\ : H 2 * 2H + + 2e 

TOsrns '»l%^lwn l^faRIT : ^ 0 2 + 2e 


o 


R*Kf CTO ftfcnit 


h 2 +^o 2 


1 

2^ 2 - 


-4 HiO 



f53f 8.^br : V>IW|R4 «fC.««1 




8ic& 


^ c^PTc^r str ioo Rt«ii's?ni> cm* 400 f^jps ^Km*r wr ^ i <pR<m ’mrsflaif iso °c < 4 ^ 

^ifw <W*fa>i|'©! SfR 80% I 


8, 'SlflR'k ^C5»r <?W (Solid Oxide Fuel Cell, SOFC) : ?W OTC* T ^R4 <i<.sRT Ro^ioq 

faflfW CW mH?TR ?m (Yttrium Oxide) Wt Rf^*© te^%PT mR® (Zirconium 


Oxide) <!)<<• !d W ^ I mm ^5%RR Rc>1C<l 

tor 4*rt mm 

Rc>r<i tm*r ^*r tffi^R mR 

' s Tt ^>c<F* <PT5T^ <Mf ~5$ I 

mmmnR c*m wmg^ ^Rc^iosh 

(h + ) mm cm* mm «fom<j *rf?RfR® 

^r i f«« vs|4|R^ ^>gw ctor cw 

(o 2 i mm c«iw mm 
*if<i<iR® ^ i mms o 2 mr o 2 ~ mw 
*rRm ^ i o 2 m^r vofs^Rcgn^m tm? fmr 
*s? h 2 ‘Rtctr m*r ftfer mr m ^ Rc^h^ 

<K3 I 

mm RRrTT : 0 2 + 4e ► 2 0 2 ‘ 

mm ^ff3Rrr : 2H, + 20 2 > 2 H 2 0 + 4e 



f53f 8. ^<9 : mR® *fC5*t 0*1*1 


^ cm ftfiSRt : 2 H, + O; > 2 H : 0 

^tttostr ioo frnrmR %r $*mr m ^r i 


<t. f*MH*t ^OI»T CT*T (Methanol Fuel Cell, MFC) : ^ CTOR TO'T I l990Rn?T d)t^ ^Mtew 

m - ^r i fmm ^c?j«i ctor m^fatsiRr mn^f 

Rt*lC<* *{R»ll<l f^rffi (Polymer Membrane) •Wl 

3 ?n mm m^R Rotm m=r mm 
rfm src*T*R^ mw mt mm 
Rww w m ^?r i mr^ 

Rww ^m-mRrarsr mvm «i«^r m ^n 

'§rl e i iR Rt*ic<i f5RH«i g '3|Rk. , st*i RRSiH^RT i 

mm firmer (ch 3 oh) « nift (h 2 o) 

fRCRlfW® ^t?l CO ., H + ' 5 Tf?R G ^'s < ^ <Pf,<5 | 

mmmpRmRfSRrr : 

CH 3 - OH + H 2 0 > C0 2 + 6 H + + 6 e. 

tm sim m mm i mm 

sRtf^© ^if^FT mm mtRtR 3 («i<wH(. 4 m't m o 2 mw *\ Rm ^ o 2 h + 

^iinwd mr ^ ^c?r m <h 2 o) i 



Rar s.^o : cm 


mm Rferr : 
mm cm RQb?ii : 


3 

2 02 + 6H + + 6e — 

— > 3 H 2 0 

3 

CH3-OH + 2O2 

-»co 2 + ^h 2 o 


<5 (7H?R f^[R ^*rm TO 25 watts ^tma(T STR 200 °C 


8*0 




to. (Hydrocarbon Fuel Cell. HFO : 4 C^T fMtft ^«j|4|4h 

(cwnn) « wr^?T 1 4 «nc 9 R'-'Siftit«H cw ^ *?r i rt® v&fewd 

JrMlft f*WM CSTIWIW W vgfehWd 

'sifaiwM ’frm <tmw w *?ri ws 

%>iw §*f? sHfi^tn <r^? 

*fl^W W KIWI'S tojfy’rM %^w ftw *n^? 

Sftf&=ffCSRT -TTTC^rr mfi>Wk®H ‘'TT5W 

w *?r i wrwm csmin^ {c 3 H g > 

%?nf®p3r co 2 , h + wm o 5w<wH w i 
%^5T *#4# 4H$f!4 -smiTW tertQ 

<K.d Wt® «t^n^ku C%$ 'a(fS|(.'StfM> o 2- 'SflWT 
’ffcs ^£<J I 

bit’ll® 1 ®f'S>*TqiWS ftfaRTT : C 3 H g + 6 H 2 0 > 3 C0 2 + 20 H + + 20 e 

<PJ1C^|M9 ^sfi&iqtWU : 50 U 20 H + + 20 e > 10 H 2 0 

ftfaRtf : CjH 8 + 5 0 2 >3C0 2 + 4H 2 0 

4 enws f^ ^ wi <srnr 100 - iso fenr^rtt? i 

C*m (Zinc-Air Fuel Cell, 

zafc) i ^TOar koh drcr j^h w ^IWtswj f*pn?r <imi<r i 

^U^ar : Harvard University www.harvard.edu. (USA) 




fal 8.0* : TO CT»r 


8.* 



IfRFT IWW 'BIJlWHb, 


(Anode & Cathode of Fuel Cell & Explanation of Fuel) 



» 8,*co | m ^flgrg, <Eircn tw ^jntt . . O 

i. WsnaiHr 3f«|fr| C’PT : *I^Ci!ilC'8t1-'5lf^C'ST1 C*M I *l$(^kW-^l3|C'8H OllR^® 

cwKemr Tm w <m i $ nm c*n^ Hfc ^ « oifaiosH i 4 

cncn? *hi^ ft# ^t *?r afi<pi*c5n j iKk*o, \sr $$ ts*psr n \ ^nwy*f «irn^ i ^ 
’N'fW ^rr arreta* *ii*twj w 4 <j ^rtwr w Ni « Nio i 4 )r*nar 

Ni « Nio spm^ m»K w i 4 j fei fcmi koh g^«f? ^iwx i§fe 

i 

*Ronlwi (H 2 ) ’WW 50 atm Win ^ WHT ^Rft *?T I 4) H 2 

c®w nnr ^g^iii oh" wn ^ h 2 o ntw i 

nt wCTg f^fgRrr ; 

|2H 2 (g) > 4H + + 4e 

[4H + + 40H" > 4H 2 0(/) 

2H 2 (g) + 40H" > 4H 2 0(/) + 4e 

*t 5 H^ 0 2 nTPTC^ 50 atm W ?s?T I 'aifiltSH ^nt l^ KOH 

ntft « wn ^ otr ^ti?r nt^ i 








*Wl4l|<P Rf^RtT : 0 2 + 4e + 2H 2 0(/) ¥ 40 H (aq) 

^ si>^iw<i TOSte? RRhiiw cm cro R^rt# : 

'SlflWtVb 1 ®%TO : 2H 2 (g) + 40H" > 4H 2 O(0 + 4e 

<pj|C*<||v!» vofyp^l^ : 0 2 (g) + 2HiO(0 + 4e » 40H" 


2H 2 (g) + 0 2 (g) > 2H 2 0(/) 

wm RRhji<j ^ ^ i 4 ) cro?r «mrar ioo°c f^rm 

*nRr TOn ? 2 T i ^ toff to to w *rtfTO to <to 
■^• teTter TO w i 4 i <. 4 >Ic*j« 1 ® 1 ^> *t**p'®i after 98 % 4 r$. tafSi^ after 1000 ^T ^ 14 ^ TO ^rter i 
TWter WafMTCI ■’JOT C * ter : 4) ®rtfter ^TOT (teTCTO CTOW 'si^mw H 2 (g) « TO3FF 

o 2 ’titer w to ^?r i to «^in ^ artepfero *iR<fs IJftcGftTO (Ti) *tt^ to Rftfc to <am 
4 i?r tot 4 ter o.i% ?d i vritaiM Ni to^t 'TOtot « tosff 

#w S*rt Ni « Nio 4 i? fajm toft ^nror g^sitt to i tro koh rcro 

tot vgfro to to t 'to 4 KTOT RRto<fiH %ro *tPi-H>jiR*r 4 iRfcro *Rr 

?m<r to - to i 4)fi> sftoto Rro to» cro ter i $ crora ftfarat ^r ftfarara ^gw*r, 
^^^WTOtoRstto i 

«. TOTOter ?nr*r <? m : ^^#r-^rt^sfte fw*r tteter « 1Nm-^%5R tteter : g writer 

cro? cro mm « W 5 t^ pi 

koh to *tfrottf h,po 4 ff toto to to «nw i c*m?ter ’titer ^smr from ^rTO 

5-10 atm FTO £fC<r*f TOFTT TO I 4} Pt *ffGTO 7 te 3ap fC ) *f 4)Pr CTOf ’TRT 4^ itfR'S ^?T 1 
^W4HaH TO « H* TOte, OH' ^TlTO? TO ^ TO H 2 0(/) TO I 
WSteF^f^ter ^t 'SUlWlt'bH RQhII : 

C 3 H 8 + 6H 2 0 > 3C0 2 + 20 H + + 20 e"; 20 H + + 20 OH" ¥ 20 H 2 0 (/) 

tnr^ , '*^I 4 *iiwituM R%m : <$ tsf^ro o 2 to ?w wr ^ i qfto r ^ Pt ^ fri fitf&tv 

*n% to ^w4tfiwi» ^rr*TO rom opt to i ^rcvn^<? Rfet : 

O z + 2H 2 0 + 4e ^ 4 OH"; ^t, 50, + 10H 2 O + 20 e » 20 OH" 

.-. TO CTO Rf3F?n C 3 Hg + 50 2 > 3CO, + 4H 2 0(/) 

4fc‘^ci4i'3 cro RRi»fli«5 $h*i|R<j wt^f RfsRrter ^i^hR i *tf^ ^%terc*r '?rr i 


Tjfte irf&m ?i mom cattRtro ch 3 oh tow toto to ^r to RRrtt- 
TOTO'Bf^TO: 


2 CH 3 - OH + 2 HjO 


CH 3 - OH + H 2 0 > C0 2 + 6H + + 6e x 2 

6H + + 60If » 6H 2 0 x 2 

> 2COi + 12H* + 12e; 12H + +120H" 


12 HiO 


TOffl® RRriT : 


0 2 + 2H 2 0 + 4e > 40H“ x 3; 30 2 + 6H 2 0 + 12e » 120H" 

.*. ^teW C<t»r<* RRt’fll : 2CH 3 - OH + 30 2 


¥ 2COj + 4H 2 0 


8^ ?PT m : m 

8. minimi* cm : sfiffw ’trm-^rf^csR ?w?r tNm ^r^r-ssjf^c^ wn ?Ht?r T*iBr 


^ilWlPlH-'ajfflt'SH CT»r i 

<a ^snit? fc?M ppf sjiflw* ’trmw ®t%r me***? ?tw ftfjfa ?*c? Ni £i«i<m $*ifl(fow> 500 - 
75o°c ^mrara ^mr ^ co, h 2 « co 2 ^ ^r i 

Ni Ni 

CH 4 + 2H 2 0 » C0 2 + 4H 2 ; CR, + H,0 > CO + 3H 2 

750°C ‘ ” 500°C 

4 <aotwnb ftpm Ti *fnp fisj^ *tr» m ?m o.i% pd ?rc^ ^ ^trcat? fcw Ni 

’ ^rr^rr wram i Ti *m tot o. i % Pd «tr^ m 

Ag ?n$? ^nw i ScwQwftTJ Rwh Mgo 4? u 2 co 3 , Na 2 co 3 

« k 2 co 3 m13tei«r w wr «rtw i 

mzm co « h 2 co 2 « o 2 c^ w $? i 

#SIW t?f3RTT : H> + C0 3 2 “ > C0 2 + H 2 0 + 2e; CO + CO-f “ > 2C0 2 + 2e 

-mm >®l^mW5t ftfiFBT : 2C0 2 + 0 2 + 4e » 2C0 3 2 ~ 

.-. ’Tspf C^t? f^faRTT : h 2 + CO + o 2 — > co 2 + h 2 o 


►> 8.*o.3, I TOW <7T^ (Efficiency of a Fuel Cell) Q 

WI«IR C? CTOT aWUlR* C^fPRT WrWT «TfcV 60 - 70% I W CTO? W®1? ?ff^3 

m 60 - 70 % w ^?i c?m ?k ^ «Pr nfl ttr «mr so - 85% ^?r i 


_ _ y ?t af^, *ifw 

¥tm PIW? Wf^aT, n = TO 4 Wrf*f ?T *ifw 


AG - nFEc^m 
^ = AH = AH 

4-*m, AG = ^ *ffe? 'I fW*i = - nFE^n, ^ AH = - 285.8 kJ mol -1 
.-.AG = - nFEwm = - 2 x 96500 x 1.23 =- 237390 J mol’ 1 
= - 237.39 kJmor 1 
AG 

.-. n = — x 1 00 
AH 


- 237.39 

- 285.8 


x 100 = 83.06% 


8.^ 


wra \q Tf^gfcvg R15|*iit (Structure of Hydrogen^^^^l 


^aaiwi ifnm pm : $ writ? pnm? ~m fcm pm ^ ^ra *af& - 

?rfWM ^cm cm i 4 pipt? ?m c?c^ ^ ?? ^rmrf? i c^r? «wf 

w ?? 5fWtC5? ?RK?T, aC? Ni *fla? «T1C^ I ^Tf? a%?1^3 M? 

^Pai d}?s^ -sTW^C®? Tn^fPJT at<| ifl? ajt'aflef <p<il 53T Ni 'Q NiO fBTT I ^C^'Ciil Ni 'Q NiO £T«TW ®1wt 
?5C? ?TC^ 1 *a iw? f?CS?T KOH ?T?T ^f?C? ?Kt l 



WW (H 2 ) 50 atm S|C*t W3EF *1^101 frtTOt ^t ^T I 4) H ; TOggS ’KMKrf 

to TO^grom oh - to ?m ^ to h 2 o to *rrw i 

*HE$W ^fi^TO mf '#5 , s>'5TtTO : 


f2H 2 (g) > 4H + + 4e 

|4H + + 40H" > 4H 2 0(/) 

2H 2 (g) + 40H > 4H 2 6(/) + 4e } E° = - 0.83 V 

TO^ 0 2 W 4)4^ 50 atm 5T*f TOTO^ ^Tf 

^ | nrfOTR KOH sTO<i *f!^ * 

vaftn^ ^w4iSwa TO4 to oh* wtr to $rrw i 

TOTOR i^fSF^r : 0 2 + 4e + 2H 2 O(0 -4 40H"(aq), E° = + 0.40 V 
Taf& vstvy^nro TOte f^Riw cro cro T^Qj-^iTD : 

wn?^ vo%TO : 2H 2 (g) + 40H” > 4H 2 0(/) + 4e 

«f^TO : 02 (g) + 2H 2 0(/) + 4e > 40H~ 




4^ 


It 

vs^ftcsrai 

» 

t 


* 

iw* 

w' "► 

w # 



♦ 

1 ., 


j«, 


'aiiiwr* 


qfaiWM TO) 


? 


TO « 

<#r 

f^sfsK 


t . 

tfel S.'O’^ : RI^CS)l(.®T'f ‘JMi'i C^M 


2H 2 (g) + 03 (g) > 2H 2 0(/), E° = + 1 .23 V 

*£c?kto wm fafaRim *if^ top# *rf^ frorw 1 4] totot ioo°c faro 

9 ^ ^ 1 4i 4 4»w vi^l^o ^jrom wr *rif*to» <9 tf%°t 5 ® ^ w 4J-4TO 

to to i 4 w i w4 # 5 ^ wst firm 98% to* firm 1000 ^r <toto to to i 




$.1$G!*1WM t*K«H CTO1 <m*f fof TO$: l CW- 

i. iqf& 'STsM *tf?TCTO 41TO TOTO *p3I«T CTO ! 4]? ^TOfPS fcTO Wh’fli’f 4M *TT I 

4# *M|*MtW fTO# I 

ffl. ^t^lCSR ^F?3PT CTOTO TOTO firm 98% ‘'Pfe TO®' *!TO; CTOC3 ^TtTOT tfcm W^5T TO - 40% I 

8. <3 cross croTO^r *ri%w*r ^ i w=r i 

<t. '4)1^ w i 

^r wsfp c^f*r i 

% <s\x^us t4iwHii*r i, pt ^r c r ^ «r%r ^r ^ i 

ir. i 

io. wn*rr fimm i ar5fw m wr 1 

^ ctw h 2 « o 2 I^rt to f^ ^ 1 cro « h, « 

4JW5 wlfas R I S.T.P w 100.8 L H 2 *BPT 15 TO f^RT W»T ^^3 

fiRTC^f *1^ *JK l^t^r I i 4 

’WTO : WKm re ^f^TO^f^faRT : H 2 + 20ET > 2H 2 0 + 2e 


t^STTO^r^S : 

i. #ror 

^Ht¥ C^t*t C4»T? 



TORR : fwffa *taj 


8^8 

TORT *5^, IF = 96500 C 
S.T.P CS 22.4 L H 2 = 1 mole H 2 
S.T.P C® 100.8 L H 2 = 4.5 mole H 3 
1 CTH H 2 4? Wti Wf% 2F 
4.5 cm H 2 4TCT TO snRTSt%T fojR 2 x 4.5 = 9F = 9 x 96500 C 

tort q = i x t 


Q _ 9 x 96500 
1 “ t “ 15x 60 


= 965 Amp. 


e %Sf^T - 8 .$A : 

i, *£(,<jq WW H 2 ^ 0 2 fafcnil TOT R 1 ^ lt lf7F ^liT <K<I ! 'flu I W Ns H 2 'Q W 

TOsTflSH ®r#$- 5>TT I 25°C TOTOfR 50 atm ETC*! 146.7077 x 10 -2 dm 3 H 2 TOT 1 0 *TC«T RftHJi 
TO®T tm I ^sT : 965 Amp 1 

i£K»fD QiC*\ H 2 'Q 0 2 RfiiRfT <f>id RijR '"ff^ 4>Cd 1 S.T.P C® '5[fTT'i>l h 2 15 RRt! RfSRTT 
TOR 2|TOR MW -sfH 643.33 Amp TOT? ■ 67.2 L l 

O. ^<r>(o t^lOT H 2 'Q 0 2 RRt*3l <PM R'jJ't I S.T.P C® 89.6 dm 3 H 2 <P® *TC3 «rlR'» 

'tffo'S, 2RR3<T TS 950 Amp TOT? ^53T : 13 ftRfc 32.63 (RCTO I 
8. ^I^QaR'St4 *ft%M (RC®! H 2 'G 0 2 RRhII TOd ^^TfT TOd I CTO^? ^UTC*TF5' vsfi^lw H 2 'S <£JF’4fW 

'oI^shim o 2 ^snRts i 25 °c torito 45 atm tfc*r 3.75 moi h 2 ‘firm 20 RRs TOT RQrII tor 
srtcto * 1 ^ m to? ^tst ni(no 3 ) 2 c’tiw ni *rn? ^ tof® ^rto tot ^ Ni ^ 

*rfN*rf*H?TTO I (Ni = 58) ^ : 603.125 A, 217.5 g Ni I 
tf. iTPM liRsfis «fC'9 ,f i C^iRRT TOff 1 atm 'PtFT 25 °C TORImlfl R5{.o«i *!TO TO TOtt I 

1 3 

C 4 H 10 (g) + y 0 2 (g) -» 4 C0 2 (g) + 5 H 2 O(0; AG° = - 2762 kJ moF 1 TOT CTOR 2R Ft ^I^WPW TOR RH R^fa 
TOl [$3?T : + 1.094 Vi 

*. cm tef (ch 3 - oh) o 2 c$ w ^ 

CH 3 OH(/) + 1 02 (g) -> C0 2 (g) + 2 H 2 O(0 

25 °C VfMilMIfl CH 3 OH, C0 2 « H 2 0 ^ * RR W WSFW - 166, - 393.5 fl - 237 kJ moF 1 1 ^ 

fiRHWd 2RH wr 4=WT5lfpR '5TR - 726 kJ mol -1 ^?I®T W«ifi!4 W^T ? [^fT : 96.625%! 

5. c^rr h 2 « o 2 RfaRir ^ w i wiott mcm h 2 « wi?*nw 

'slv»*r9lw 0 2 etiR's I STP C® 67.2 dm 3 H 2 15 Rfeil <^<1^ ^’fsf £RT^sT ’R? I 

f^5T : 643.33 A] 


^ph c^rta^m pH 




cro rt p 5 !? pH m Mcm c^m mm # G#i vs m to ^rm i w- (i) 

vaflb(jbH4 <J*T « (^) <H^Hf«f<S4 *Rif^ l '®fit)bM4‘ m *1^ «1RR ^T? 2fTO— 

(¥) ^ 5 HR, (<) (n) TO « (R) 1 



pH Ws ^ y(fW5R<i> TOTMT TO OTT 1 



■SIT. <PmR 




8 *<? 

'®f^wl* WRT ij*5CM4 pH •• 

4 T* 

i. & r s^m pH w aimR m?$ R*im to <*r ^*u sjrfi^rwa 

^sf^rcs ^fto wt's i 

*. 1 atm mn h 2 mtw ’TP^r to5^t^ Pt *rtreR ^ cm *ifobMHi w i tntor -m h 2 
*fjPT 'S JRFR H + *fR*Rfw »iN)l<i^l '^C3' 1 W No^'al^fS ^R ■4'^ Rl^.oalosH 

*1JR '3||i>fl*’t l 

o. vaffoftwto to*Rj Mm *nt*iitsi*f ^ kci <*r 

w»£& a^m miw ■$& w i tosit c^r '&& ^®rr i kci wr rrir 

ijfii <^'8> <|RR *f*c°l t^lwl '®iH *ifai R'owlii ^1 *TT l 
8. *TE^f*TQf5ito^ WII 'afobbM^ ^T (EMF) tor I 4UTO A&CStfWH ’Sf^HfciRI 

am Uma* m^fix *rt ^sn 

: *gf cm ft pt, | H 2 (g) / H + (aq) II 
l^ci“l<p <pjlc.«iM»l ’©fis^R i 

% Pt, | H 2 / H + (aq) II Hg 2 C1 2 / Hg. Pt 

25 °C mRlaRT 4 (3FTFR ^r, 

E cm = E p, 1/ 2 h 2 /h + ~ E (?iim>i®T, wm) 

(«jkHfPW rr tto 

^SRl, E^m = E^hwilw - E PliH + 1/ 2 h 2 ^IMWT fct%*SR « *l*c#lww 'sfy'wiMHi I l) 

*ftQfclWH *C*1<wSlW>4 : Eh = E°h - log (j/“^ 

1 atm. '5t ^ ~ H 2 = 1. E° H = 0^n= 1. 

2 IflTRT 

.•; E h = - - ~ - | 7 ~- log (H + ) = - 0.05915 log [H + ] = 0.05915 pH. 

top'll + jimic>m wt^iwra E ref tow *rt m '»I^n>m* re*r rr, 

E c=m = E H — E re f = 0.0592 pH — E ref 

E "I” Eref 

Rl, 0.05915 pH = E<asra + E^ .'. pH = q 05915 

<wimim*i am wm m - 0.3358 volt. 

E m - 0.3358 
’• pH = 0.05915 

4 c*r?p^ g^R pH m - ^<0 m 1 



f&ar 8 .vs© : ^|$qhIc«m ^sf^snr ^t?T pH 1^R*T 



<m& fife *far 


8 ^ 



tsar 8.08 : p h TO 


pH fife?* -»lR|t<U JJ-ICH* pH fiK? : 

?pRfe : R'feiWfi ^Ffero ^ f wi to? to? s^TOs §3?? TOre i c?nt?i ?ffetfe ^rspr 

a?w? p h to ??mf? fifew? cron p h fife ^r?? tot i p h fife 'spr® fes, ?trofe 
c?*m, ?f? m\ ctor ?ro g?m p h to wife Wsffero? fife ?rtt to i ^ ?nt ?? jpTO wh 
f w t^ fi tt arm i 4 ?rm ofew?c<fr fififi p h to? s?fe *rcw ^?ror ?? i m? offers?? 

fefefe TO?? fir*t? *TO? TO? ?fe I 47 ® 72 % Si 0 2 , 22 % Na ,0 « 6 % CaO 4 ? fiR£f? ?fe? l 4 

snfe to? %-t?^ tott 4? TOfic? h* to? toiImto? eto? ?too to i p h fife?? ww 4vh«im 

4?# twfe «n^ tjT ?ffefe a?fe H + TOC?? TOTOPF TOlfe ffesTS® pH TO 3?fe TO l TO3? ^ 
cfefife CTO?? e.m.f fife TO? fiTOTPT fiRfH ?>S? ^?? WTE>f fiftTOI? e.m.f »ihc<p TO\fe*?TO? pH TO? 
?TTO? TO I ^5ffe Cfe>fife?? ?lf%? 5 ?T??T 4?? C?, fe C??fe? f?TO? TO ?T cfet? TO?f? 5?S?? pH 

4 ? to fife to i 

TOW^« TOPfefeRR ; fe CTOTR TOtTO HC 1 5 ?? I CTO 1.0 x 10 4 M, 5.0 X 10 -4 M, 1.0 x 
10~ 3 M. 2.0 x 10“ 3 M 4 ?S, 5.0 * I 0^ 3 M HCl S?? I TO?T *4 WW TOW? H : S 0 4 5 ?? TO?T 

NaOH S?? ^??r Na 2 CO, 5 ?? 

TO^% Wllffc 250 mL ffe ( 2fi>), pH fife, G?l? CTO?, ?jfe? (fefe?' ?$JTO?? ?f ?tTO?) I 

??i 1 % : 

5. pH fifefe?* ffejfe? ^CTO TOT W TO ??lftf% 

??c?r? sri? to ferfro ??s?r? ?ftro 
to fife® ??s?r? ffensr tocw fro i 

WHT pH TO? 5?Pt? ?C?T SfPT ^sffel? 
fee? pH fife?? C??fec? TO ?RS i 

«. ?ffe^?s?TO firo?? tot ?t« i i£i g?m tot §rm 
®fet?i?fe ^fro p h fife?? c?wrc?? *nfr to 
R' s i P H?r?fi?t? c r? 5 ?i 

8 . |Tf? S?^ CTO^ ^"C? ‘ ! 1 tfes 

TO WF TOTPTCoT fc? ffe feT? WRt TO®!? 

5?^%? pH TO ?1?TO TO ®feW?C^ TOsTO 
(Callibrate) ^"C? RG l 





8TO 

<t. to to git’SFTftgggmgwx $gra tor, pH ffiBm (.g^jwg *nfr ow to giro eg# to i 

'$}. TO 5 ^ TOG <3^# Jp l5l**F*t TOfg TO t 

mms\ : 

i. pH frolwg Wf't '«It e ll'»ftg gfTWT TO? fg^s ^ | 

ggm pH f^fcM TOW# W!H ggTO pH TO TOg pH PfiJUC* aTfWTO*T 
(Callibrate) <PM iTO's TO I 

\s. gfe# < #’*pfT?r grotg pH Ig^forg %g to 'of^igw *rtfw mfa tot ^ gftor to gjgro ^rcwfT 

TO^ ft 03 TO I 

*$ giroiHgt gftet croOTgti^Nre toto- 

1. JfPT 'bj^tn^W (Glass electrode) : *[g?; g^cgi't*^ , tt® 5 Tt c.^CtS'i TOT TO*)'© 1 <wfo *^h> *<(.«i fgfg# 

wmi* fgtro to? o.i m ww hci ggn c=r^Trr to i froro *n^? £®fg w Agci tot 

TO2T (Coated) <fl STOtg TOT ^fTO C^TOT TO 1 4 bf^lcgg CW ?®ft TO TO 72% Si0 3 , 22% Na 2 0 « 
6% CaO TO TOTO I 4 OTTOtTO f®TO fTO «*( H + OTg TO^T TOl® %TO I 
*3 '©fibVi'TOg : Ag(s) / AgCl(s) / HCl(O.lM), TO CW 

*. fg(tfW (Reference electrode) : CTO/TT RwWd TO TO gtfTOT^F ggCTO TOOT 

#TO fOT%T I CTOTT 4TO ^fewm i igg 4 TOCTO fw *rf%TO TOT "TO *TT I CTOTf 4^# afTO 

^f^iwg ’TOW ctott to^ ^f^nro twcro to f^fa to? afrotro to i crorr ^l^niw* troro 
to ’tflrogg #wit to TOi ct gro ®froro mxw to grrofw cro to to tW*r 

^fisgTO (Reference electrode) TOf TO I 

fgtsfw 'bf^TO sot i to# antOT trow ^to# fgrtfw i 

(iit) 4fl^nf% 'bf^iTO (Priroar> reference electrode) ; i£) Btf’Jfa ^of^n'tlwm R«<f gTOtg t^f?T ’TO’ 

TO I «ITO ^itcatOT vsf^OT dMg- sn^Tlft l^iTO 25°C «TTOTO « 1 atm TOT Pt 0.1 

m hci grot ffro ^ gror i atm 5Kn h 2 to hto to^t ^ftcstwsr ^*fg ^ \ TOf 

^itaStCTO TO TO Ito di TO^W TO^fTOTO TO TO ^fSTOTCTO R«Wd 

TOt^TOtTOTOl 

\»l^miwd gro = Pt, h 2 (i atm)/H^(i .o m), ^ ^feronro to h = o i 

(iv) Cg^TOlfg '®f\^nsl« (Secondary reference electrode) : <s\ Pi'wTO '£%TOTCTO t%TO 

TOmft TO^rm to to gr i 1 toto toTO to *ff cro ^tkro w ^froro fero 

TO fr# TO ^7T t TOTOtTOin : TOTOTFT tCTOdjl^, ^CSTO tTOOT-^WTO CtfKf^S 

^slftw i sl^W £JTO ^OJalW 1 «fTOWTO f TO^T « TO^ttTO ^TOTO %TO 

TOTO^Pgt i 

TOSfltTOT ^TOTCTO £fTO : Pt, Hg I Hg 2 Cl 2 1 KC1(1.0 M). 

(v) grog pH to : crottgrog ^oskto (h + ) to [h 3 o + ] to wot toot 

TOfw >tot $ grom pH TO to i 

pH = - logio[H + ] TO, pH = - log 10 [H 3 Ol 
[H 3 0 + J 'TOc’is TOTOT g ionL 1 ?t molL 1 afTOf TOT TO I 

(vi) pH ftfTO : pH fgftg Tot® w gtrotro* cro i tot frog TOrorg to ®froro 4 to# 

finnn Nst^mrgf^ f^r?f*r^ i c«i^f»iUiwg ^ to® w ^ i 

cgror TOt to?s^ w ggm pH to frofgro grf% to « «f#r^ i 


<prm : f^r*tar 


8*V 

(vii) JTR" pH 1^f5t?r (Glass electrode pH meter) : 3 'S?l v *!^ pH w^lw 

C®t% SR*lR «TT pH SR*fR "^?T I 

«iwfi> gfpr vafthnw « sxm '©l^miwu to 4 ^ttfrr tosM cro *tfcr TO^rr i 

■mmw VJf^HBrffc fatfw vf&m %TO^5iTO i 0©l Wl?!Md TOW 

I 4 TOT 72% Si0 2 , 22% Na 2 0 « 6% CaO 4<TMt«T <TO I 
TOm©TW <4R# TOT pH *TR W 5^ pH faflJlMU gfR $M4(]||fc stfwwf TOT M® 

^ l TO TORT pH *TR ^ R^RT ;gTO<T TOT m fclty'ftMl&M* M4^IWd *llfr CTO TO*# 5TOR 
P H ^iro Mm TO ^1 I 
pH ftBlMd ist^ 4R!*lM> CTOfes flttJWtolM 
Ag (s) lAgCl( S) Kl .0 M) HC1I *lfNrf=T R^RtSmi KC1 (l.O M)l Hg 2 Cl 3(s) IHg. 

’fit'll*# *PRT pH »lH Mess pH faults* m '©!®<ll© Sfl^FTOm <Pts TO-*# STOR TOTT ^iTOT 
C't'QTIT '^TI i o©l*5 faults* tsWlcss t^TCST C^JW JisRfs jRITO pH ^Ht<P CTOT (?TQnT ^TT I 
(viil) pH ««1M ^Jlfol 3J5 TO® TO : CTORT R^RT STOT pH TOS* Mf*fW|W *tfTOfTTO CTO* TORt 
pH faBlWS 2fPT TO pH fll&HW 4>Jl(*t«B TO* TOm TO I <T-ilfaycG<J TO 4, 7 « 10 pH RTCR* 

TO^*iTO5*TOFft#TOT crtoto i jipt ^TOtm grm «n!Dw *nfTO *f#TO '»mto>i to 

TO CRTOtTO | TOW pH = 7 TOR* TORgTOT STIR '6W(Ut4 ff*OT 3fa®TOl TO (RTO TO I ^STO 
dH^lM pH = 4 <TO* pH = 10 TOR* TOR S*m TOWT 4**t^ft* 2#TOm TO CRTOI' i t%s#5m 
TO sfMro CTO pH 5TOT pH ^ Mro? W ^ft TO *m ^?r l 

<WWT®' : <*RT TOfJW *j lulls C*CS* jjstH «itsi <KS | TO®R ©Msls ! 

*UfWlv* : TO TOJJW JR* (SUS K* m I ^f& I 

«wlsl(.v& : TO C*M C*ff& o!^ ^ <PJtnt(.V!» I ’ S JH 9650CXI! t 

TO9M TO1* : ^ 'aiilNtlN TO? ^ CTO® TO sRlfl® ^ 

«rmc^^TO^®M<Ri^<i'55riRTOTi 

ctTpri ' t i13m»i : c*r ®Jtc , f? 2R*p5t * 10*1 wPf ©N wf^f R'sw^ ®t®t <psi t^n®i t^f*t 

3 ri3Rr 1 'srr? ct t»ilc«i'S ^woyj-i £R t t'oi ’<r>»i vsi-a 'sn?r e f R©w^ »ih 'owl c?f% c*Jl«ifi» ®’c®l Rfsp? 1 

^N't : ^jlwtto vsfe'STTO 1 wm 'ofe^t'51 <5«11 '5,ra 1 

*n^f JiQwi'*w $w<wH ®itm amsm sftoto cro fro fl» fiftw totot 

^?T; PlRe«.<P J lOl>i|'sN Pt&Bf <K.®1 | 

»W fi'iH : TOT 'tf&m « from cm M I 

TOT : tjffr ^rTOtm TOT TOT*F TO fTOR ?TO? %TO CW KC 1 , KNO,, NH4NO3 

^©jifa* 'sjhtr? s^r u *ic«in ^s?r m ^rr sm <fw ^wiws<i 'tot ^Rc?j 

TO^r I TO TOT CTf TOT I 

: C?*R ^T <5J<1RIW<I ^TSRT <jRt<iPi^ *lf^» «lRj»os f®>lt>l^f TOT I 

jcm CT*T : *fW«l (7f®T TOIT »llw<l ’tTWSTM CWf I ^ CTORf ^C?l«1 %TOT H 2 *IJPT, 'aiRice?'!, 

’tnM ^ftuiii4i4H TOflro msft to ^it i « cro ?mraM Device smraM *tfro 

<H v tl'8l<l'9 <?W I 




8^ 



Ol^qeiT 


4 



«Rf (Creative Questions) Q 


> i 



^Ttf? ^t? ^ 

*t. sfSTK ^ 

*r. Wtort ihtoF** cro? sm ?*r ^rnt i « 

■?, t^TORT RvSt I ^M ^sfojTO' forTO *M^ C S WT CTOt? *tlR ?NT ?tR f^Tt %1? 


TO fem ?*? t (E° Fe/Fe 2+ = + 0.44V) 


8 


*r. 


« I 


*r. 

*r. 


Zn 


.0.4 MZi?‘- 



B 


fZ 

Fe 


— — 

- — ' 

- - 

■p“p*" 

■ — — 

* B v 

- - - 

■0.5 M F? + r 


Cu 




— w ■*- — - 


0 6 M Cu 2 ” 


E 0 znffl, 1 * = 0.76 V E°Fefl»e i * = 0.44 V E 0 cu/cu* = - 0.34 V 

Wtm ?rt>ifw ^iftK « frorf^ tojt w i 

B TOTO C<TO C ^ITOTO 2 «Mlf^> ?STOT w afPT TO? 

R1*T ijfD WTO SHT RtR? EMF ^TH > |<K,6(.?I ■$? 


iCT IS 


^ ^ 

1L 0.2 M 


1L0.1M 

Zn 2+ ffW 


Ag + 5^t 





1 

* 

8 


^5%STO% ' “ ' !> 

C*F5 C<ITO? ^f?<T©RT # #t? ^ 

^tort a ♦new «im tor? ^ff^TTO 30 faMa tot w 

'9|J|H«W «%2fTO? TOm? « 

A<3B W3K? Zn 'S Ag ^©t^TO « WT C^Tf TOT ^X^5» ^TOT Wg’f^stR 1 '$%TOT? 

. 8 




: f^t?T 


800 


8 f ftos e r*p "^T— 



^OJalC'SrH CT®r #? * 

ffR°r c > i'$ , !i ’©<i a '^ i ^ 

tr. \B^*twRr 'sfew , 5fH ^r i ° 

^ Wt ftfw t4>t*lfi> CTO C^W<1 fern"! ^ I 8 

I Ag(s) / Ag + (aq) ; E°A S + /A g = + 0-799 V 
Cu(s) / Cu 2+ (aq) (0.01 M) ; E°c u 2+/c u * + 0.338 V 

25 °C ’iSf^e^RT Tjfi> *ff^o ’IJM'slPl^ c<r>l*if53 w^Dh^ , srR©t 5 Tt I 

pH faul* ^ 

*r. c^s o f^rm^r «r#*jr ^ t * 

*T. Ag + '0fl?K.*l« <W I * 

'?. ^4?HEW C4IW4I ^9%^ C#t®r W I 8 


FT 


*i 


© i 


^ estlo ns ) 



h 2 so 4 ^ g^r 4.5 a fig* ^ f^ 
qt$T b|*iiI <mc.«i 1.0 g * 01 ^ Pic.flll»ro? 

© 25.25 ® 37.95 

® 39.71 ® 49.65 


© tfT®^ ailflH^ 'BlMm ® qm 'fl|lUH<! 

® 1wt?*t ® ®rl4* ; 1‘ 

E 0 cn/cu I+ = - 0,34 V * EVI^h* = 0 ^¥l W ^ 

2 

*113© CTfcW ^^'®— 

© Cu(g)/Cu 2+ (aq) II H + (aq)^H 2 , Pt 

© Cu(s)/Cu 2+ (aq) II H + (aq)/H ; ( 1 atm), Pi 
© Pt, H 2 (l atm)/ET(aq) II Cu 2 *(aq)/Cu(s) 

® Pt, H 2 /H + (aq) II Cu 2+ (aq)/Cu 


8 I 


<t I 


b I 


Zo 2+ (aq) + 2e -» Zn(s); 4 1,0 g Zn ^ 

© 1475.98 ® 2951.97 

© 5903.95 ® 11807.89 

q*)l<il(.w< ajiflc* aMR« ^ca— 

i. 

ii. ^fer^ wt3ft 

iii. (.JftT ^ol^WSST 

c©Hfi> 

© i ® i © ii 

© ii 'S iii ® i, ii « iii 

Fe(s)/Fe 2+ (aq) (1.0 M) II Cu 2+ (aq)(1.0M)/Cu(s) 

© Fe -> Fe 2+ + 2e ® Cu -» Cu 2+ + 2e 

© Fe 2+ + 2e -* Fe ® Cu 2+ + 2e -> Cu 





*4 1 NI(s)/Ni J+ (0.15 M) 11 Ag*(0.2M)/Ag<s) C^1CT5 

T5l^e6l«W W W? PNttFT E e Af t/Ag = 0.799 V; 
E°Ni 1 */Ni = — 0.25 V 1 
©0.549 V © 1.049 V 

© 1.059 V ©1.0659 V 

VI Rtftflla* ufBlftc® ®lf^Rc*l7T Rj?fl7 77- 

i. LiClOj 

ii. LiCo0 2 

iii. LiAsF^ 

Rum whtS ■'ifo'p? 

® i © i 'S ii © i « iij © ii « iii 

>> I SlIUhlOSH ^GM CWIil CTO SfCStWT Sfe 7 Flt~ 

i. ^ir 

ii. 'TlTTTsr ftlTtft T777i7 457C® 77 

iii. wrrar *ri^i<p ctti 77 i'**'®! ioo% 
4)7 '7*77 77 

fttM wHfl» 

© i 'S ii © ii S iii © i 'S iii ® i,ii 9 iii 
>o | (7 ii^ls fiis 5Wt 4W W<? #t t»[| 7*7 
© 'SfflWIa © THICSIT® 

® <w|'«i<p wRwshi © nlMiD 

111 Al, Cu, Ag ’S Cr TTJ 7T7f57 7$7S 4F7- 

® Al > Ag > Cr > Cu ® Al > Ag > Cu > Cr 

© Al > Cr > Cu > Ag © Cr > Al > Ag > Cu 

ft CM '5^1*14# *P5 417t 5^ « 7R SfC*f7 5^57 7F8 : 

^4*15 'al®*, Hl^lltft^ M»1i*ra 7(57 $(,6$, 1 M NiClj STOT 
Ni 7T|7 *!t® 4I7S. 1 M ZnClj 57W Zn 7f#7 m® 
^TTCTT l %®7 Wt C7f 7171 I 25 °C 

®mi<3Kr Ni 2 * « zn 2+ 'fra ftwran f7®7 ttstt^fcst - 0.25 
V « -0.76 V I 

>*i ^«ft7747Wc7't7ft'sc777i7- 

©1.01V ©0.15 V 

© -0.51V ®- 1.01V 

i«i c«pic*m ^jiwms 1 Rftwii «*n- 

© Zn 2 * + 2e -> Zn ® Ni 2 * + 2e -» Ni 

© Zu — » Zn 2 * + 2e ®Ni-»Ni i+ + 2e 

>8 I 1%s# 7F57 TBT&flR A,B«C« a(VW 

ftwC77 7H T713FCT + 0.799 V, - 3.045 V « ~ 

0.44 v ftwtfin ^rsra nfrp apr 

TPIt- 

© A>B >C © C > B > A 

© C> A>B ® B > C > A 


8«i 

Vtf 1 Fe 2 */Fe <3 Fe 3 VFe 2 * ®f^M ^ S}7H ft?SW 
Row 717 T713FC7 - 0.44 V 'S + 0.77V i tR 
Fe 2 *, Fe 3 * C7 Fe 417 HOT 4fT 7W 7I7T 77 t ^5C7- 
© Fe 2 * <fra tRtRxpt nnra 
© Fe 3 * *mra 

© Fc 3 * J7 mw 

© Fe 2 * « Fe ,+ 47 *#717 'smfi^K'e 71^7 
14»l 25-C ^mW7 Fe « Ag 47 SWT ftwt77 ft©Pra 
TFT Fe 2 * + 2e -> Fe, E° =- 0.44 V 
4)7T,Ag* + e-> Ag, E” = + 0.80 V I 

fttun wit ftf^pVlfS *(Bm? 

© Fe 2+ (aq) + 2Ag(s) — > Fe{s) + 2Ag*(aq) 

© = Fe(s) + 2Ag + (aq) -> Fe 2 *(aq) + 2Ag(s) 

© Fe 2 *(aq) + 2Ag + (aq) — » Fe(s) + 2Ag(s) 

® Fe(s) + 2Ag(s) — > Fe 2 *(aq) + 2Ag*(aq) 
ill g(i> ^CTtT RQmiI 4J7? 'B1WT «ITH RerM 
f7SM7 VH ftC5 §lSPf -Ml AWt- 

(i) Ni 2 * ♦ 2e — > Ni (E° = - 0.25 V) 

(ii) Ag* + e -» Ag (E° = + 0.80 V) 

4|WGt ftC57 WW RRcstlfu t5C7? 

© Ni 2 * + 2Ag ^ 2Ag' + Ni 
© Ni 2 * + H 2 -4 2H + + Ni 
© 2H* + 2Ag — » 2Ag + + Hj 
© 2Ag* + Ni -+ 2Ag + Ni 2 * 

5v i ftc67 ®in»ic4 nc?r- 

(i) (.“1® TTsft C^fC77 TITCTT® ®f®^7(C77 R13j-SI : 

PbOj + S0 4 : “ + 4H* + 2e ^ PbS0 4 + 2H 2 0 

(ii) TitlSiTI'SFf 7TTWF5 ^sf^SfRR Rfesl : 

2H 2 0(1) + 2H*(aq) + 4e -> 20H"(aq) + 2H 2 (g) 

(iii) C^IC77 ^J1W5 ®f®751C77 Rfent : 
M«02(s) + Li* + c — ■> LiMnO : (s ) 

ftcM wftlu 'itSv? 

@ i H ii © i S iii © ii *8 iii © i, ii 7 iii 
il» 1 fttwi ®IC*ll«li<l 5^77— 

(i) c«TB TTsft C^fC77 'TT1CTE ®f^7lC77 RfipTf : 
Pb(s) + S0 4 2 "(aq) -* PbS0 4 (s) + 2e 

(ii) Tl^OTWT TftTFT CTC®T7 i TJtC7tW ®^!«7 
ftiaRit : 2H 2 (g) +40H-(aq) -> 4HjO(l) 

(iii) fnf®Flh C777ra 'SfffCT® ®f^,7TCira RfaRjt : 
Li(s) — > Li + + e 

wh(5 

© i « ii ® i ^ iii 

© ii 'S iii © i, ii 'S iii 


:ft§hr*iar 


8«4 


401 h 2 - o 2 ^ca*r ctw ft cm ftflwit 

(i) 4H + (aq) + 0 2 + 4e -> 2H 2 0(1), E° = 1 .229 V 

(ii) 2H 2 ~¥ 4H + + 4e, E° = 0.00V 

C*tqflfa TOO SW e f'5^ *lf^4 VI l— 

@- 118.6 kJ ®- 237.197 kJ 

© - 474.39 kJ ® - 948.788 kJ 

4i I Zn(s) + Cl 2 (1 atm) -> Zn 2+ <aq) + 2CI~(aq) 

q*l E°c*n = 2.12 V I qfr CVTOTf «f^»PF¥ TOW 
HH 

@ Zn 2+ «(I4M4 4M 

© Zn 2+ ^Tt^(.*i4 ^MUltfllC^ ^*1(05 ^C< 

© Cl - 'ai 1*11*13 ’tM a JlifllC<T‘ 3l®l(M> 4C3 
© Cl 2 ’tJlCTBT *Hc<P ^T®IC^ 4W 

44 I fiCM f^-fl5 <TT 3»3— 

(i) Zn/Zn 2+ (1M) II Cu 2+ (1M) / Cu 

(ii) Zn/Zn 2+ (0. 1M) II Cu 2+ (1 M)/Cu 

(iii) Zn/Zn 2+ (1M) II Cu 2+ (0.1M)/Cu 

4 WW fa*lfi>4 '©1^i>h^» TOW '*H 5 T ’*Wt3Rsr Ej, 
E 2 'S E 3 Vi RCM wit 

@E, >E 2 >E 3 ®E 3 >E2>E! 

© E 2 > Ei > E 3 ® E 3 > E] > E 2 

4 © 1 fcfirf^ar gq^TOffa too &*wffc( v 

vf*ts\ wsar 

® 0.1 M HO ©O.IMCHj- COOH 

© 0. 1 M H 3 B0 3 ® 0. 1 M H 3 P0 4 

4.8 1 fliwR* tqtpHi wth 1 *w BT 1 

® c^tpm fw « 

® 'ailit(*13 1 dftC*W 3sfit*W C*T*lc*) I fqfB® ^Iw* *Tt 

© ©rwf^ ctN'swt c’ttsrw strop gq'fa 

® M 'a||qH^Q» 'atlijHtSTSTT 4?T *0 

4(2 I Pt wlifeffMUHl NaCI <*W *1^ BTOt ^5% 

RtS*M «W- 

© qOTWtW Na © KIWI'S* Cl? 

® qsrotrc© ©fe q g rc a h 2 « m mare o 2 

0TPr^*f34?t 


© WWE ©fibqqlM Na « v®^tW O, 

® H, « WTO Cl 2 

4\b 1 PtCRf 3JTOW TOO «Rt4 frl*Wl 3*3C.®t 

*sm & h 2 * 'sow ci 2 

@ CuCl 2 4<T STOf ® NaCI ^ Ja<C*T 

© NaCI 43T BTOf © ZnCl 2 "OfT ^ STOt 

4H I ftiM fiRHllwiBr w t4Hf5 ' a lilwl'i» 'al'^hiw 


© F 2 -» 2F 
© 2H + + Vj0 2 H 2 0 
© 2Cr 3+ + 7H 2 0 -> Cr 2 0 7 2 ' + 14H + + 6e 
® Na + + e + Hg NaHg 

4tr I *WWUW ^ Rcm whH»q -'lliX 
© 'ajjHiroW 

® *J|BHiW4 *IM>lWl4+ 5 R?IJT 
® vimm 'S <MiUi*iw4 sstm 


4JM Sn 4+ 'SHltH *4l4l •ifil^lR.'i 

© 1.602 x 10- 19 C ® 3.204 x 10" 19 C 

© 6.408 x 10" 14 C ® 3.204 x 10 18 C 


\So | CTt*T 1 5%^. 4J*n— 

© l ^Sf^. ® 1 W3T0S 

I H 2 S0 4 ^ *ttf^ 5 amp 5 20 

<?K&s qw ^rnr qsqpT sWf ^4 o 2 


50tCT? '8(|tr® i f- 

© 92.85 cm 3 © 139.27 cm 3 

© 185.70 cm 3 © 220.95 cm 3 

04 1 IHC64 ^RWIBT 'qWT wlllSfl <W35 ^tqH 

tMfiw ^anflr "5(fw 

© 5 g cr © 5 g o 2 - 

© 5 g N 3 ' © 5 g Al 3+ 
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Economical Chemistry 



^fwr (Introduction) 



<ITMfW£TO wfaw TO’tWTW ' 5 f!WT Sflffeo *1 ■ * 3 TOMT ®RW 5 T | i*} Rfi> fewwT f*fC?T, ftwj'TORJi 3 «Jt? 

?Wf ofiK'T TOR <PC<J 3 TRTWR ®fT#i^T 3 |#^ s<! f 57 R?W TOSr <FWW \ C*PR W Sff^WrR ^~WW WWf £}|W 

«T‘ 9 f*f% ^""l^ TOW '®TOi<lr> ^TT*fRr c T>o ^[el'fw WWT I tjjeR W-pTJW TfffeTifaWfrw Tjf& < 2 fftw «T*f TOT WI¥ I fSR 
■ffMl^f 3 '5 TTOiT> 'ftMlf'i i ?®R ffR’^TO SRTO'f fTOWWT SJT^fe"<i RPT, TOTOTT, C^CtJlM^ira ^fT#¥ TOR. TO&. CTO=T 

‘ F fTT 3 T ^©Jtfc : '*ftTO frMffr Rwwf S, P, A < ';il ?WffwW 7 W 3 W 3 W TOW I 

S^o ^Mt*Hf~'S<P ^tfTOTO ^r*i( RrgrfWRW CTOWtf f^ITOgr rut i i§tM|R<J TO3r TOTO5T 3 ^p=fj tflWPW fwWR 'ifiiTO \ 

arrffw ^itpt « toriw tor fefg tow owf www }R?r towwht tos bdua i ijscto twro torr f*^r wi% 

^WTTWT WTO t*f?r TOWWH; sjfsffr® TOWT -3 : ft[«TlR<l T sn»fC<f f TO*R TOW WTORTO *f'»tC<l'< TOTW i£| f*T$T 

^-sR ‘3 ww to<iw Jr 





(Learning Outcomes) 

» Wr?«TTWWf? STffTO' *TFW CW. RTWW $«rwpr ^ 
< 1 ) 3 ^ 1 *! < I v T*tt < 1 *?)/.® ’ll <K .*3 I 

»• RtRwW TORT CR<J, TORW SIR 3 TOSR TOf'JT 

» frlRlR wf’SFW RRTWW f*i?www ^ i ^ r 

fTOlPTO TOc® ^TRITI^' i 

> TO«TIWW<! RTTO %*?r 9 T%fWs ?TO <jrjna tor , 

» TO5, fwrfw. TOS-WTOS 3 f^B-ft S&’TORW 

-^-j 5 RN 1 T TOW ’TOW I 

| & oi 4 w “ >A<I ^ITsfJT TOFT® *IT?I'F' ? 

» %sr^, tsf^’ii. m®i. i^g^i^r 3 stf?rt ' 4 \rm 
<«Ni »n<rw 1 

» TO[ tjw'f wtror? (ar5r<iiw 5 iTO«t, 

J3^l'»®<p< c f 3 ^i«p!«i) '^jf^ni <s<rr ; s' toiw 


<« 


» tfljPTir ^rtsmiro (®% f?^«sm, arro^r 3 #w 

Sf^%) <tRTTTO^ TOW 1 

* ®ii*i<h, am^tfsrfjwR, ^to, 3 ^ntw^r 

sffl jf*i ^ITfTW t 

» TOf^P 3 CTO 5rra<R. W f^fil fel l tl , ^TO. ^u, 

C’fTO 3 ?ri^' %TOwto, w® tow 1 

» tt cTOi ^ *fJ sf 'nwf'f wj affeww sjefiR ^iw tow 1 

» aPjfaifT «! TOW I 

*TJtWT *fiflf^rm 3 RTO a^fro toIw to'TF ?TO top® 
» TOW : 

J> TOUT^f, ^ C J 3 TOT'Tf a’ff^HWW «TOT TOW TOW I 

TOftsfa ^T*lfro «r^T 3 RfWT ^TO C 5 t® if tsfa TORT 
9 TOW TOW l 

Re? 'QTWT ^llfu<P(i«i TOTTW? WTO f^ 3 W*T TOW TOW l 


2t*fR m (Key words) : > 3R»f'©«p Rrf^ > 

^ CNG >• Condensate ► TO*j*ir.<il ¥ IT 

> cSf^r^ > tfWH > f^rrt^ 5 ^ 1 


0 


?!JPT tTO > > WTt >" 

> f*f?r > ^ > fa?rrfw > 


LPG > LNG 

*rw > 




808 


<rt?r : faofa*R 



41 m carer, 4itcre ^ 



(Natural Gas Field in Bangladesh, Component of Gases and Its Uses) 

<5 txr 3 T <3^3R, rf^R, « TffaMf^^RR, fafs 

4*rm ^09 oi<fao i 4 #t evarewRr-CTf i ra , ew‘ fares fastre i 4ifa®rer Rfcmr, t&$\ « 4fa*lire 

Rifats I falR ^tTPT (R^IRR R?fatf *ff3WS}^r 4RT 3OTT- 

i. fat*it> *tjR fa*s : faretifa 5faj4 ^tre 1955 ^rrre ?m 4 mpriw Rtfafto 521 1 4 *ijr 

fare fcwM-fWMT ^TSR ^TIPR ^tRW 256.5 fafalH *R^S I 4 ?tJR fa«5 ^£5 RR C^^tS 
^TiRRR #RRR O ^rMtf^ fe>KR Ws ^ l fa Ml? X RCT 4 #T *RR4R WT 531 1 201 M2 R«f 
^jRT 'Sc.'SlFlo MTtlTR *lRfaK 9 MMCF I 

‘■nrpr fa*s : 4fS ^pmss osretrr R4fa« i 4 ^tir Rre 1959 Rire 531 1 4?r SwiumI’U 
■spspr ?trtp^ *ffa5Rr 473 f^RR ^-t^s t ^ rr m\ snores wftftii ^§rRtfa siRr rpR wr 
^ 2-1 «itre 1 '5^' <i'o»)k*i 41 *nre fa*® c^ire rr 'Sc'sH'i "?fas ms 1 


«. i ?if a r*T ,, 3^ '•trw ^ farc5TC^ ^=tp^ 1 ^ '^tjpr ^nf^v® ^?r i960 

rhr 1 4Rre %raiwn <riS mm *#*11*1 1401.20 1 4 -sum ti%i st rrr 

201M2R^ ’tlfiTR ’ifafl't 47 MMCF I 


8. t+ni l fa ii «hr fa^ : tof& 1962 Rre Rifafss- ^ i 4 <irfar fare Smhhww rctt 

1903.30 fafalH VM^I? l 4 RR fare* «1TR fareS *RR W 531 1 201 1-12 ?1£?F St.olfa'o 

mm 89 mmcf i 

<t. fasm *ur fa^ : tfi «ijpt fa'sfc ar^Rtfasrf c$m fawT %* 4<tfas i 1962 w 4fi> 

Rlfa^© 531 I 4RR ®MI*WWl»U RIOT ‘''tfasrFT 5384 fa^RFT *H$1? | 4 RR fare^ RR mR® 

o re ^ m w 4 Wrr ◄»im»i , i*i « ft»nfai fcRRrc w 531 i 4%^ 

wh5i*i ’irfOT yifaft 4^M^Ri ’BPt c«fre oiGiwf ^?r i 4 ^uiTr fare^ 5 i7Pit uw 

*TO , 3 ! RR<n^ ^?rr ^?r 1201 1 - 1 2 ^ fetfao mm ,p if^m 450 mmcf 1. ; 

o. m* fa^ : V«nfr fa^ ^rtfa^s ^?r 1963 '^r 1 ii^ \Bwhnww c^nt *ifwt 

3852.30 Rfay*f wjS' 1 4 «ttpt fat«®4 ^fjpr c<fc^j<t fMtR fro W ^ | 

*trm H w 4^, ^ « ^Mift >i444i« w ^r 1 

201 1-12 wf fcraifas TO>RT #115 227 MM CF I 

«trpr fa^ : « ^wtcw 44fae 1 4 ’rirnfa^ i968^T^i%©^rvsf^ 16 

W *Br 1984 4^ 4^P^iR W5?l ^1 ^tTR fare C 3 ^ ‘ S #55H 

1049.00 fafaTR I CR?*R ^Rgll, re%, ®n < MR, 'PR^p, ^STR Sjofa ’•faRT 4 

rpt f5re ^ njpre 31444^ mt ^ 1 2011-12 tost Swift* mm 9 ifa5n c i 32 mmcf. 

1 r. CT^51tRRfa^:4l^'«rr5p5T^C®T^(R^^R 3 RS'ft^'3Hfa^ I 4fi> 1 969 ^TlR Rlfa^ ^?l! 4^TPT 
wsfRR ®c«t*WOTNi ct f& Ti^pr wr "ifasjn 150.30 fafw ^Rf& i 4 rr faf.^4 ^ c*re m 
12^2014^^0 »HR§rel*R«?F^r I 4*tR fiifafar fafa?R ^RfT> RPT St'fllfa'i I 
1». «W9 *tJRfa^ : (RRRI^t CSrlR 4 ’OR fa^ R4fao I 1977 4f& Rlfaf^ ^ST I 4 

«1JR fare SMIiRWMl CTfa RR7R ’{fasm 32.70 fafalR ^Rf& I 
io. f^Rtll mR fa^ : 4fl> 4-514 faM CSRR flR '*Hfa'o | 4 ’ ! tTR fa^ RtfafW ^ 1977 

RtW I 4 , *m7T WSTRR ^remwRT cfa^ ■ST^'i ^fltR? ’tRrcR 603 RFhw I 
>i. 4PT5T RR fa^ : 4 *1TR fa^ T5T4RT ^#fa 4l>|oR R^fao I 4lt 1981 Rlfa^o 53T I 
4^ftR toRRRRT (Rt& Wf 9RPR ^ifasjM 50.30 fafa^R I 4 ; 4R4fiT ’tTR W 

'SJVpre? "^SR^fRR >144415, ^Rf'G C4>C'ij4 ^FRtfa few J 1444f5 4*3 1 531 I 








® ^Rly tjzj : Annual Report 2012, Petrobangla 
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C^t OTPT to : *ofl» CP% Cl^mr vtfto I 1981 ^TtW 4}fi> ^nf^o ^FTQ (0f& ^#R ©WR«T ^TP 
TO* *$ fa| 2004 *!PT C«W 'Q RwilWPI 41* C*M *QbpHl*| ©’StfPfFT C'T'QTP TO* 

i 4 i*tft *< &rnR ©wjpritjT’O orrm *fam 130 fafaiM **^5- i 4} OTPr wosPr fa® 

**0** <Hf 3pT l 

>«. toftt *mra ’Tim to : fa*© csmr* fan%re?i* *m ^rc* ^*f*® 1 1981 *m?* $ft 

** I 4| OTPl fare ©Ml*WWIMl C* 1 © *!5pT ’OR** *tfaK 170.20 fafalH *0^© I 201 1 - 12 ^ W* 
S Wafa's orrc** *ff?m 1 1 mmcf i 

is. cs*?*® *opt fare : 4if& 'anfas i 1985 ^rrcn 4il© ^ifas^ ** i 4 }*r* Smmhwmi 

m** *f**n 282.80 ftfara***^© 1 201 1 - 12 *w* ©wafa^ om** *fano 36 mmcf i 

^<?. WPTPTT*!* PIT* to : 4)1© fa*& CSf*t* SfHPTFJlPr 'SHfas I 1989 4)1© Wtf^s ** I 4) OJPT 

facre ©mihmimj c*t© oirnr* ^fano 836.50 1*fan **^© i 2011 — 12 ^ w* ©wtfav® M 
’tf**H 232 MMCF. 

i'b. ^**{1 OTPT fare : 4]1© -gffaigl OSHf* Sfft* ' i »Mf*'S 1 1990 ^tWl 4l1©'aj| fast's ** t 4)*R* ^Sfal'CH 

vSc'Si^rc^MT on© irfsf ortor* 1 19.60 fafain **f£ 1 m*sm fajj^ arornsifPr 

’ffiPT* tffart 4|*H C*t* C*©TRT w I 201 1 - 12 W* ©Wlfa'* *0101* *rf**tO 10 MMCF I 
><T. ’OPT fare : 4)t& **fa% cmB C<WfMl W ^HR 'aufa® l 1990 *TOT 4|1© '*llfa^'s 4)*° s 

1994 *PT ©WMH «?F ** I 4)*R* ©Wl*HWI’tI OH© OTtOl* ’fart* 215.10 fafalH **fl? I 2011 
- 12 ^ W* ©fcGlfa'S ’Oft** #TFf 30 MMCF I 

> 1 r. *PRT ’OPT fare : 41# C5PT1* Wf *^Oo 'SMfas i 4l^m?T ©MI*WMW "S^r ’007R 

*1%w 116.10 ftpRR^TS^ I 2011 - 12 ^ ©t©tfa'» ’01OT ’tf^H 16 MMCF I 
Wt ’OPT to : 4# 4R# ©’l^pr ’OPT CM I ^P»TlWC»Rr P^K <5^3%! ’OPT fare* ’SRT^T 4|f& I 

1995 4)1^ '3(lt^ ** I 4J , 4fPT ^'salW SwM^Wr CTfl? Wf ’tTOPR ’liwf 848.50 f*faR 

vjr|^i? | ^ otpi ^sjpr ^***K «n^ i 41 oipt wntnr i 2011-12 

W* ©t'fllfa'S ’OTFT* *lfan*f 23 MMCF t 

*0. inj«i»*pr ’opt to : 4$ c^po ospim re*fas 1 4rcrecir ©wjPrwnt ’oor* 465.60 

fafaiH "«pr^ 1 4i^rR?st* ©^’nfpos ’opt ^rt w w 1 1 5 ^ otopr 

tfisrpm* ’opt Mor 1 2011 - 12 w* ©cvsifa 1 '® ’tow *#5rn 7 mmcf i 

fafauH! ’OPT fpre : 4|f& OSPim 'SRf^o t 4l<rtpT ^F^tf ’OTPR Ol^TK 2400.80 f%faTR I 

201 1 - 12 ©Wafa'S ’0HPT4 *lfal*f 792 MMCF I 

csfpl#^* ’OPT fa® : tfijffr CTfPlifaSTlCa I 1997 ^ffiPT 4^ 'SIlR^'s ^ 4|^ 2003 ^IR® T unocal 

PPMt 4)^TH OTPT ©oaPH ^ ^C* I 4pltPT *^sm?T ©WM*IWI’0‘ CT1 fl> OTflPR *tfam 405 
I 2011 - 1 2 ^ ©W3lfa^> » ’tfalFf 94 MMCF I 

ifPpfar ’OPT l^re : 4jf& c's?qi<j ^fao i 2012 ^ttc^t 4if0 ^ | 

©WSPRWT’O ’OIPT* ’ifalTO 250 fafail*i l 

^8. *0{*r ’OPT fas ; CSf®n<T *0pT¥ 4) ’OPT fa®fc 'SRfas | 4) OlPT fa^ ©WSPRW’O (Plf^ ’0R 3 T* 

379.0 fafalH I 4J-4R Stf^far 30 fafail*! ’OPT ®Ml*W *RT ^?T I 4)^R^1<r 
’OPTB^sipr « ^ 1 * *\\*U^ 'srsoiPT ** i 

*^ r! CT OTPT fa® « *spF 5 T ’OPT f^re ^s « 0 PT ©WlIH #Ts I CTW 9 4 ]^ f^foUT ’OPT 
Ifare otpt ©^“OPr^ *mr i 

* p » fflwin ftfaf ’Opt fare ojnppr ©^om, ©wpt wi, ^c*rt 3 r , «ot, ©^*nfa ’on?i* #iw? 4fa© 
#rwtw : 4^2012- 13 ^^mcro«n?imr 1 

*0®TRTO *©5JR 6 ft ’OPT fal«R (i) BGFCL (ii) SGFL, (iii) BAPEX (iv) SANTOS 

(v) CHEVRON (vi) TULLOW. ’OPT « ©MMW* <JTO feffas 41 6^ C^R 9 ^ ’f *t 'SOS'®#?! 


rrirr 8\ds 

rt^rri^r ^trcrr rtrtcr str^oR wif^rnr rttr r^hr^ rxr «ro i 4 ir rcrt bgfcl 

c^pMff^ wr ^rtfw crt& rrcrr sm | ^*r Irrrr r>cr «ro i crcrr 40 % 1r^ ^rtrcr 41 c ^ PMifo i 
rrrrt^ ^ri nm <u<iaj4> 1 

<i^l(.1 26^ ‘ s tJPT (^um Rf^FR 82f& C»n^ fcrfRRf 2728 fvifR*M RR^S RT1R StfSlRR RRf ^R t 4\sHlM 
frrfw RTO Rt%TT sm 300 GPtfi> rr*^ ■ 

(§j^ ^SRPJST : ^|*flfa «lfejpMiiWtTO 10-01-2016 Sf^Tl^ W ^ 11 # i 


<tA 


a 


Wit Wfl, #H ^ $ <1<KI$ (Coa! fields in Bangladesh, Quality of Coal & Its Uses 



» fr.O | R*?RT C^ (Coal fields in Ba nglade sh) Q 

RRIRT RR'lltlt'tR 4]R5fT> ^TOTRX Rfe R TW tR 1 CRC*tR f?f%R ^fftR <f>*IRI4 RfRR Wt * s Th3TTT feltf I fRC^ 
CR*t RRTRT C* i H4i<l R^RT CR'SRT SIR!— 






'O, 


8. 


(t. 

b. 


<\. 


V. 


R? TtffRRT "RRRT CW : fRRPSF^lR OSlRtR RW ^JffRRlR 4) RRIRT CR3lf!> I ^R^ilR <MW1 


4^fi 


R^blRRl TO 1986 RIM 4) <^F3# ’ajrfR^v© ^R | 41 <MMt4 (RFatfc 5.25 

ffc to 1 4K75R3I csnt r^crr srm 38 90 rr^ crIS^ !>r i 4}rir cw ftRT RnfRRfR 

RRIRTO Rlft^ I CR. 1>R ^RRT RiRT 3R \ ssntffs’ frffRR* fiftR 500 $R TOft toTRR RRJT 

RR I 4l«tM 'Sc«l«Ti RRTCR 'RTRfft TO'S STIR 4|R>*r© w TO 41 ^R^TO \S03lR4 ^5Rf RTCR | 

W1R1RR® RRRT lW : W^RRlt? C$!R1R WfRfRRt® 41 <M1R|4 (TSRtfc ^R%0 I 1962 RtM 4)ft 'aRfaffc 

^r i 4)-?mR ii .66 4iRR>r^s 4i tootr^ \ 4irto rsrrtr tor RftR^T i iss 

ft^tR I R^R <MR1<1 RfRRK 105 C^30^CJl|R^ i 

RTRfRRfa RRRT CW : R^ CSFTtR RlRtR%r ^ ^?£R 41 RRRT c^arffr ^Rf^s 1 1989 RlM 
^TfR^sRR! 4) Wf %% 12.56^ 1%MTfR^TR I 41RTM RRRTR TOR RftRST 257 R^R 483 

fR^tR I R^R RRTRtR RlRRIR 68 C^lfS 50 ®T^ ^ | 

W*1I C*^4i : fRRTSf^R C^SFTTR RRIRRHSR '^tfR'RhST RtRR> 4lf& ^TRf^® | 1994 RTM 4) 
C^arf^ ^lllR^o ^R l 41 ^RRT W31R fR^% 10 R^f fronfR&tR I RRRT TOR RftRSt 328 - 407 fRtfR I 
SfTRfRR^tCR ^SffeuRR ^oRT ^St^Rlft R^pr.RSR^TfR RfRilTR (too ftf^RR ^MR CRf*t I «7R 7p«J=f CTO 
R^R ^R=TTR R^RTR ^fCRf RlTO RM fRMR^RT WTRl^t I ^ffRRl^tR ^fr TOaR Rgf^R I R 
RSRRT I fRf%5! ^RTRTO R^Ri 5of^ 'Q 8fE> RR«1l<5 ^RRTJ^ 4]^|^ss ^SfR^rtR RC?TO | 

RX^tbb ^.\3vb fsrSTR 'Q 8R.^ ftfStR I 


fRRtl^ ^RRT C^R : IRRIW'IR CS^RTR ! 8f»Hlf^C'e 41 RSRRTR C^4j(^ ^IRf^s ( 1997 RtM 4lf& WtfR^W RR | 
4IRTCR RSRRlR TOR R#RoT 310- 520lR&tR I R^R^RRlR RfRRTR 4)RR\3 tRR RR ^Rt ^R fR | 

RSRRT C*F3r : R«^T C^rRtR R^aRtR 41 CRh^ 'SJRf^s ! 4RTCR RRRtR R^tR®T « R^CRR 
RfRRtWR RfW 4]RR« fsiRRR R^RT WR RR fR I 

%M : CRTRMR®, ^pTRT, fRMt, RRIRR®, CRtRttRT^flR, RRRRfR^, RmRlf^RTR RRRlR R^tR 
R1M3RT fTOt^ | 4|R TOT CRTRKR9I OSfRlR RflRRT ^3 W 525 R*f f^Mlf^ltJtR 4)RM ^5 41 
RSRRT R%^o ^TTO I 41 R^RRfR ^R 2fIR 180 IRTjIR RW fR^© I 41RTO £f|R 12 C^llt ^R RRfRt RlW 
I 'IRRr CSfRtR C4l«ilRw'S ^lt RRJRT *RlM3RT RJR I 4|RTO fiflR 1 15 R*f f^MlfR^tR 4)eTW 41 
RSRRT !r^© I 41 RRPRT TOR 2HR 150 ftf^lR I 4|R CRI^ R^R <FRRTR 'RfRRH 80 R^ ^ I 41^1^3 
^[RTRRC® *ftRRt, IrMC^R MRf?, CRt«T»)<lhSftR, RRRRfRS^ ^ RWRlf^RT C^RfR ^ RRRT RT3Rt 
%RCW I 4RTO'3 5ftR 1 CRqfiT 30 R^ CR^R T>R RRRT R^W Wt^ I 

'3RT1RT CR'ai : ^RRT C*RT«MT ^M'S R®\5T CSfRH R%SfTO, 1RM& C^rRtR RtRRlt?, RTRT^t, 

1 »klu RT& « C^IRSR^ 41R° R“^JR OSrRtR ftRRC®'S RTCRR RR1RTR RRTTR RTSRT tefCf I 
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» | wmr TO « TOTO (Quality of Coal & its Uses) Q 

^rtwc*r ctort wit ^nror to ^tt i <x wrt ^rTror to to ^rfrow to <4^$ % i 

4TO ?W tft TO *tflTO C#f TO? TO# *tf$m TOTO ^sTO altC<F l ^*T <PTTOTO ^Wfs 

TO art^ l TO3 - f^§[ f^f- aiftt'a 1%’Hl^v 'Q f^jffTOT TO^TT '^IT^STrT TO - TO '8 c f 5 f® "TO TOTS $jj\b l ®w 'aiRloR 
croro «n# toto^ to# ^TOror toto toto anror 4 wiw sffrorro to RT?rsrfro ^n*n# 

^TOTO TOST TOTO TOT TO TO I 4 WITW* ^JttiblfaWTO TO TO*T TO? TO^r T§TMt# §WR TOT TO 
TO I »^ITO f% Tat%T felTOf 2l%TO TOTO (TOP TOtl^l <H >1 ijt$ 4 TOT ffijSK, TO TO? CTO TOT TO 
TO | i*l < 1^f'oc < P TOTO \o-9^tTO c t TOT l TO?" ^TPTOTO CTOt C*T TOTO TOTOT TOT T5T TOT TTOlR 1 ^ C^CTO 
TfKifro TOftro c#nro w i tohst ctoto fTO^ ^stoto «fTO ^§th# froro tototo wt 

CTOTO TOT TOTORT TOT TOT *fTO TOB5 1 TO <Jf%Tf<T TOTO TOT 70 TO TO^lf^T? ^TOR CTOTO ^TMT# 

ftrro <jj<iTO tot to to?. #?> 30 to to# to 5 t?t ^mf# yffror am?? i ctototo®, ntro, %#, 
^totot®, TOTOf^r?^ « 41 *wifro*i ct 3 ¥& toto totot tot wr tot ^totot totoTO'T tor £to#r 
TOR TOsr tott^t%t ^TMtro TOrot fiiTDcij tot> i 

TO?°ilc i ic j, f C*T f®fflTOti> ?3 f^fro TOf®Tf TOTOT TOT 'TOP jt| ^TTOMT 'S 5co '5TTOTTOT <p|4*ilac'st‘ c R ^ 
CaltfP vTOTTOTOT « ffigftsT ^aTOTOTOT TO8RTO TOTO^ I 4 TOTO 8t% ^ TO® - TOT 150 TOTOTOT 
« 70 *llte fapfiM TOTOT TOT I 4) SffaTOTO filfis ^T CTO CTO t x 10 4 - 1 .3 x 10 4 TOf& CTO TO TOTOT 
TOT I TOTTOR TO# <2f1% TOT TO^3 « TO# ^rTOCTOT TOH 41 4TOT TOTO ^T CTO# I 

^1*fl1# <Pll«i1«^ TOT (Calorific Value of a fuel) : wlwl fil e llPi'?l TOT iTOt^ ^TMH TOT 
TO®Tlt?f^ TORT fc*BT I OT WTRTTOlflfWTOTTOST^TOTOTS TOsT^^TT i CTOT fR[^ TO? 
^T 4TO 4| | {|^W<| %TOTO TOff W TO C*T ’iflTOT TO, TOP & TOT 

TOT I *fe*T * Wl VWPm »M TOT TOST# Sff^TOT (Cal-g’ 1 ) ■^T f^TTTO 5 # c<i>f®r (k Cal.kg *) 

^T ^*T arTO «rt^ < T#® (BTU./b' 1 ) STTOT TO <R I niT%T fRlf# CTO TOC®T#fTO TOT 

R s (.°ll < Pll e lf5 Sf^TOf^SR (kCal.m^) | 4 < PC < P <PH| [ 


Q-.VO 





(Probability of Industrialization in Bangladesh) 

^trt# totor tot sriffro s irPT, c*rBiPrivi Tsrrthr ^toth, tott, totottpt srr^ « 

i 

i. nrPT : TOTOTOT TOTOR 3R 13 WTO? C?^ ^TTlPR W C^ I <I^HIW CTOj 

T8«#^o aum fro^ R?arrr 26 fl» i tot 22 ^ «ttp#^ tottot *$ ^fro 1 ^tot ’trprfw cro^ 
sd^fro *m '5c's!«i r i TOT TO 1 TOTO?® "^cTO TO® ,? TTT 1 04 1^ PjC s T v S 82 f& ‘^’'T cafc^ TOTOR TO^T Sc^HC'T^ 
TOfeRT W i 2011 - 12 ^T«f 7 ^ dlTO - TOfQTO 2210 MMCF £TTffw ^fTR ^TTOT TOT TO I 
*lT*rr*fff*T TOCTOTP# (condensate) ^?TOT*T TO 71 16 BBC (TOT ’ Annual Report 2012, Petrobangla) 
4TO1W 49f& TO® sftffTO niPT TOTOt^ TOT TO^ I 10-01-2016 t? ®tfTOaT fl*1lR « ^ffRST TOTOt 
, sT8l t tr<i1CTI4 TOT ^|3) £(1%fTO 2728 f>lf»UfH & TO ^JtTOT TOT TO I 

TOTOTT f?TC^ CTOT TTBT TO?^TlCTO*f s$\% sfTffTO *m t# t^5TOPRT« 1 ^ ^fTfCTO TOT t C«R, CSftC*PT, 

flWn, 2-fro#5T csrtc’R, R^c3fC'SR « 4 #jt \s#T5r^itc®^ *tfron apt to i ctort tttpt froro 

arrffe'4 mro tot TOtcfcicsM ^nrontcro Wt% Rt i totrt ctoto «tt« sfTffro ^nrcro 




88 o 


RRTRR : fR#R -star 

xggH i fl Sgl'sHMR | RTXRTCRERR $s|4>RlW4 Sll^r^xp RTfR RTRRTR R>CR C^*f «lft RtR f*W 

^ i 4**nw ?**f rir ^rrircrr f^s ro® m ’swp'ff i Witt rh ^rrtrcr? 

SfRlR^m 3lffc>4> ^TTPT I 

vcfaqjlvs RT ^lOrtR ■aTRTQ ^IJMt^S 2fl%R ^FR R8TRRT 4Ml(* I RTOT f‘W BAPEX CR 5 

! §£'ST5rcMT^ RSRH RMR^t R»tR -jictw I <rf® s l1(. l 'iC*f3' R'BTR '*^ C T £iT^t*f^T?T sc.'fifXCRT ®!t | 4R CRRT 'S 

H^ vgR f W CRORt? *p<WJ>*l <0 RFRR^P 5 tTtR Rko4 m *iffTOR, *s|RR, SusHR *s ’ s ^ s ^ 1 

‘'T^M RfaR T lR <2fp#R> ^ffPT RTGRT CRtR rSwill RTR f*tt3TR RJTRR* 3RTR *u>Mf to'R i 4lOo Rw-S 

^^rnrT ^ ^ttcr 4rx $r*hrr rrr ^tptcr i <£i ^pst £n^r»<p Rttcrr £fif%R ^RR cRt*f 
f^tw^fHT Rw RT:Rt rstrrt RtRtw i crw jkrr w '*m ^sm fMfR 3#r 

T^gjg^ftof 'S f^?TST RT'QRT C‘ 5 TC®T 'olMR 1 ’ScWjl'S 3 ! R1>R R^R f*1^T RRRRTRT RRtR 410® 

C $ | H I >K*R^ CR‘$ 1 ig^TST'S condensate CR RfRtRTRR CRQjfR, CRCRtfRR, 'SCtH, 

'8^t ^xrtrr r^rt ^cr rtc4> 1 4jrr f*w sd^ira R^TRR> ^RIRTR 1 

!^pitw?r ^t#?r ^sp^ fcre ^#r r^rotr 4R# rrxrtr ^crt ^ 27 - 12-2013 $x W#it 
*% tR «rx c d i iofr* R *r -a fasiR riir rx^tRR rrr rr$t r^rr ^r 1 4 f*f crop sffefRR stir 30 

f&m 'wfi rttr %® ?mm RRt wx 1 4jrtcr 3540 f^m m%r r^rr fc*i1*«R c«fwt Rttr Stetai 
1 41 fR (%&$ gn^ fe<E ^tTHTra - ^rr<#n ^■ s i1?r*itf^® c^t 0 ■'Tpsht <itt.E^ 1 ^ts^twf 

’tjprlwo 4i1^t?r ^<^nn?T <a ^ 1 

ips 12-02-2016 ^X «Tfe 3f^Ji c Hlfeyi 1 *1 ^«jv®^ ?p®T SHW f^$PT ’tTW l*PWfl 25^ ^' !St ( 3 t ^ 

1 »tf^r ^nsf i 4i f* a iw sri^sr 25 ^r ^^nrur ^r ^tr i f&m 

-yffPT cypg? 4i fsrc?r ^n?re 4^ , *pr i ^oi'jj ^pR?f ^R <prsr c*R i f *f ^RR 

c*w *5* ^plR m<m *mm 100 M*m c?w \ ^hjr ’UR ^ 

favs (?rR '5CG5 525 f^RR ^JTPT I <7fC*R frWt^f 'Plf^R? 31 «R ’p'T <paw f%^R ^fJPT i 
’UR Rc*5)4 23ffr <lil3lJ^ | 4J^"5I??JT 2^ ^pl ^BVfPR W ^tH4 < TOTl _ 

| f|g fl R c^si ^TX^TfR^R 'SRt ^TRCR^ RXRR’- ’T® 20,07.2016 fe®PT 5 tHR ioRt. 

^(.vS [f%vo 5fjp^ WT^fflR RRRRR Wf S5R 5 I Sff^fRR 20 RR3R 1S R^ "RTPr f ^ C*4^ ^fptR %3& 

^m\k ^RT l ips 16.5.2016 ^ifer RXW W ^T I RM RR7R RtW ROT 
^STtTR CRT^T RfXRTR RORT CR^T R^RRRT I R®RHR RRRRR^s RTtOTR RfRRR CR05 WlfeOR^ 545 fR%?R 
V| Hf l ? | RXW (workover) 34>WR ^s^sR Rxf^ Rllwf 4)R^ 2TW RiW fRTTO I 4] 2RT3TR ^Tt'S^TR 
^ fC^fR RX^TCRR RRT RRT XXR I RXW sfR^R ^R'StRT ^OTT i, tf, io <3 ^iRX I 5^ 
RX^TCRR R>Rf C*fR ^R 43RX ROT ^STRTR ^spT RRRT I RfXRTOTOtR f*T?TBRR RRR R^R tRSJR i 

C*l d 5l f*R iR ^"RfRR - RW5TR ^3fSfRfe "fftRlfR lt tf^ I ^fftRllR “^ffeR £Rt^s ROTCR 

C^ cB l RlR lR 4]^ W WtRRT *P*fR ROT RTR^ ! C^ui iRi^R WR ®(Tflt CRCR fRTJJR RRT 

l 'SrtRH CRlStfRRtOTR W*t «RP*t^ CRTTR Rtf^R RTRI'aR® RRT 3R l 4|f& RRRllTROTtRT 

^ fgftfR 41TR RlR^tR RROT "JRRH RTRRR RRT RTR RT 1 

(R) RfRX ( Knocking^ : ^TI^Ttf^ ’*ff^Rf £(RfRR ^RR f^CRCR C'RE^TfRRTR 4jR>f& ROST 'StTRRT RRR R^R I 
C^ dj l PliHR R5£RR Wi ^TR*lfeCR *1 lfa!<P W RR l 'oi«j'«ll c T R^R 

^f@CR ^flRltR fRCRW C^uSlPlOW «fl'®l?l ^RTRTR RIR^® ^R I 41 'SfT®tR ^?%OTR C^OR Rf^R 
[>iPt^|(,RR WWW tRTJTR ^pf®im RRKRT RRRR Rt^[ « CR^lfR^fOTR fRSfOTR RRR R^Rff WT 
^R i 41 WTttR W ^RR'g l CR iRg^ RT ^OJ R^RR'S W« CRR ^XT?*fR W* Sff^H ^ 4|RX 4^ 
spptf fRF^ *P*r W (railing sound) 41R ^R i ^TRR 41 R<RRR RRR »R^tR tRR% R'GRKR» Rf%^ 


Wf, (t'b 


??t?? 
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?RT I 2^5- f?TO TO $M|ft CsRT? 3<ffTO %TO l TOTO ^ TOMWH? 

cror 4? to? to? i ??? ^jmrfw? ctot ?f to? wfTOi <$ tow 2 , 2 , 4 - 

ctot£? ( ch 3 - C(CH 3 >2 - ch 2 - ch(ch 3 ) - ch 3 ) 4 ? w to TOtox 4? 
to 1 fro »w TO^towto^tItoto 1 

(?) ?TTOT (Octane mi mix- r i : 2, 2, 4-JjftlTOtfl^? C*ICK*H "Q C5^'®5*T TO f^8f "T^TO C 1 ^ Uj I C«1 -sa *ij1s 

4TOt 2JTO WfTO!. Wf^ftT^ff ftajW 2, 2, 4^ltf?TO^? RTC^W? TO5TOTO ?f?TOTOTO fcv ?^T 
cTOStfroiRr? TO5^ ?WJT TO I 

crotwr RidaiPraiCTu ?wjt so C«nf%) cromr, ^ c*najt^ratsr 4?< ?tort 80 to 2 , 2 , 
4Jaltfc*n$*T RfR5? « 20 TO CTO’S? fTOifW? WfTO°v 4TO TOTO $%RT TO^ TOTO I 
TOTO TO<f CTO^^W? W&? ?WJt *f^I TO^ 2, 2, 4-4ft§fiTO$»TRtCl3H4 ?WlT 100 TO C? 

ctotrtt ?^to c*rdSrt*rar«iJi 'totos? ??ror M?? to to i 1927 ?trt frot% ^tot? toc$h ?wtt 

^STTO <PC*9*H I 

(?) fTOff? TOUJT ( Cetane number . C**l«»t«M (C l6 H w ) TO f?T$? « a-1^t% TOWTf?W? fife* 
fkferRT? TO 4)^ 2fTO s^fTO TOTOTO TO t f?T$? <3 a-ftTOt? TOmtfTOR? fW TkBW? 
*fSTO *rf?TOTOTO «Sf fTORTO f?flS? ?WTT TO I fTOSTO PtJJWit fwC^T ?STOT 100 4?t a-f?TOt? 
TOTTOilPlCW? facB? ?« S TOT TO? <3 TO fTOR TOT TO ( CTOtRTT *RTO fk'STRT? *RTOT 70 TOT f?cB? 
« 30 TOT a-ftTOt? TOmit?RT? fsOT TO sif?? TOTOP^R TO TO? ^ ^TT tTOTOTO T?t5? 
?sTOT 70 i froro croro f?rie? ?wjT 45 to %to? tort r# t%ro to ?j?to? ^tot^t to i 



CH, 

C 16 H 34 (C?TOC5CTO) 

06 

f?te??tTOT= 100 



Pic5*i ?XTOT = 0 


^TWw ?J?5ij\s '|TMlfTO CTO3T 'fl'SjrfTO? ’fTMtf? "TOT TO TOO© TO? ?vJTOTf>W? TORT ?TRf JJ 5 ^ 
WfetTORTOi ferRT? W TOlfTOT ^TT#? ^feTOT?? TOT (stf*\ TOf|^ TOW^TOR?? 
RTO TO? WTO fillRT'S TOTO 'S ^ITOf®? TO l Rsc«tc«i« WTO <*f ’TjTRTtlTO?? fW’ffR 

TO i fro^TRRr to?t f*troT*R= c?M ^icro c?t*f wtto? to? PiuJ*i wWTTs toto c?t*f to i 

«. TO»TT TOWlOTC*f 4tf*llM fro TOW? TOTO TO'QTJT TO? I fTOTOT^ TOTO, f?^TOTO ^3 fiJjfiR TOTO l TO 
?WT f?^TO ?RTOT ^TOTtW? | fcTOS^p? TO5 ^ff?TO? £fT? fTO C*lfi> ^ TOTO? W TO^TO 
f%C?W I *3 TOTO? §*r? ?r? TO 1 ? iTOjRCTO^ TOTOW? TO?WTO TOTS’ few TO?TO? I fTOjR «Tf%? 

TOWTTOTO « 1TOTOTO TO'STO CTOTO ?PWTO f^sr TO?TOTOt TOT^ ^k? I ?TO^TW C*IC41WI ^SJ, TOTOTf? « TOfT 

frosr stf^k? cto ®w ‘'T^t 1 ?^r snii? trororo i ??ro? Swhh, fiTfeTOro? « f?^R ^,tow? to?t 

CTOR 4 f Htfw TOTO& f%T?W ^TTO? ^PTOf? TO? St^lM TOTOR i 

^nrof? « ^f m totow wtmto? toji crow to? ctowt tot? to to^sto ctor froiro? TOwrtt ctor 

^o«o TORT? ?? TO? CTOWT TOT? TO3TO TOW TO I CTO^TTOSTOft ??W TORT? TO RTW TOTRf? 
^TOTOT ?TOW W TOC? t tTOptTOTTOl? tro^TORR TOTTf?fTO^TO C?%?? (TO^TOt^TOf?) fk?? TOT?, 
CWRT TO^TOW TOTO^ ?TOTO RFC? CTOt> TO^RT? TOlTO^f ^(t CTOl^ So ?TO i TOTOTTO? fk?C? TO Vi 
f&f?<^TO TOTRf? ?TO? I TO^rTRT CTOTO kTOTOTTOTO TO?TO? TO??!? CTOf& U? I TO flSPfiflTO TOTRf? 
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TO? I TO CTO TOfe TO? U^CW4 ^HT?r 4? ’fet? (fef I ?TOf? few TO - CTO 

^fSTtfcps TOM? ^fTOCTO^ C*f? $C<IC5 | 

TOfTO few TO® ^T W fe? alfvspH io TO1? C?TO3?f& fep^ ^TOr? TOM3 ^tlt £o M? 4 
TOTT fe? fePs T^TOl? TO ^*¥? ^C? t fw gSCTO fe? TOTO.-T ^(to CTO3?T^ TOTtf^lW 

to -$jzm i toNt toto w tot 4 cro cto fer^. ^tot? to ?? i cro 
'sn^*Ki^t, TOi?tf?gj^ c^ar, toto??, "sn^sTiT « 3TTOM TO«#sfw f?gTTO>g tot to? \ tot 
^to fagj^cTO toc? *Sroifi to to«iic« i cg^tt? toto? ?j?to f?fes to cto? "f i*ffft ferro 
fe^s to w i si% ?s? tow to^t jo top? (fetr i&m?3 c?f% i 


(? 7 t*f fef? ^felT? ^TJeTRT ?%? 9 tfe?TOfei? yft'Pf TO??? TO?I? 3 C 3 l°UTO tom c?f*t g? 

"TOM TO I itKIm TOTO? ??3 TOTO^ll^ 3^3 CTO TOM toTO fTO3 fe® TOM TO I 

TOtoctot fe? i5-09-2«i6 TOfew 3 ?fen ^rrft croro totm to tostot to to? f?gj? 
®rog? to tot wrt c?c?> i c?roc? wri 3 o }8 toto ?3%, TOCiife! ^oi8 tom 3£s%, to?® ^oi8 
tom 3 to& 8 % fep? ?c? <w«iifTO 3 ?> t?gj? cro cto? i 
8 . <icn i’ll i^i arfr i toctotop? srro frrrof? tom tomictow srr^r^r ^^Rlfic® *fg 3 to?h1? tocto f*n?n?c? 
toto «fwr to toc? i gTOs toctotopt to^ to c?m 4 tom? to® ^rrorf? n?g 3 TOTOf? t% 
^tto?? tom few «fer ?ttoc? i ?[c?pfiT? cro? 3 wr#tt ^gf sstfm Wf ^ 

ff. Mfetfe ; ww ^rrfer tot ^g f*rc?^ i ^ gia?rr? 

C^TTOtfR, ^.(.“I^Ujf C I Tl e lH 9fT3?JH £f«f^s TOt^TH ^T'W <j)(^ 

i $ £ffe?w wm gfen^r fers ^,9fp^ !&?$ ^ <3 -srfe? few 3 spnrw TOt 

«fTO I 



: ^feff f feg H< l il^^h tr fH# I C*ft*T f?^T ^iWf W^3 ^<5|i|*iWl^tI 

fFrtfe wtg^n fef*r ~sm rt i wraroMr %tm 3 RgiviwSl «mi« 


TRiipRE, cwwnlt Swi3»: 3 ^?nfew ^tt*f2OT ff^r fetfeiro 

CTW ^oi3” 'Olga'S ^?r I ^3<pq, C3^t, f^ffesf^, i£|Rff^9fj|^ t SIT^K lt lfe, 5p9f ? 

^l l ^^ l ’S;, t^TMT, CTFfl?, g?,TO*f fe ^Itsfe fetn OTtTT ^BT I OTfe% 3 

^iHlHj WfWWMT fMffe ^ fe^a ^T® ftfe ^ ^TM C^TTT i ^ ^T???TW <P^M ^HCeT 

'fl<J|*U ftMlP-sl «IR* ^jpiTO?f l etf^fes WT, ^Kf^, ^n^PT, TOT 

stlffw gc#|3 ^TO i CTO WTSTOPtT fHTfe TO WW ^TTT ^ J3W WWT*WTO 


Rfer (?73¥lt CT^W 3|HJ«5J I ^o^o RlWiJ TOT C5|t& fejM^ io *T®T?5 WHHWIJ CTO 

^ife^RTM^mTTO^TO 5 ^ ^TCTTTSR' I 


to. «HHI ‘ HC«»P fl ^mrfe : T^g TOCW fe CTO ?Tt«TTTTO TO% 3<F^ I ^TPTO? TOM fefM ^ 
^9f^cf I 4^<II®rl<l I 4^TST3 cgcw gf^cfrasM MT^ ^ ftn C®TMf 

%ckf t ^rgg'^c^ ^mt ?t3tto tost ^nfer ^rmror* 5 !! fKtfg ^’tTrora' wi tom i 

CUTTO H few TOfl> Tfflror TOTM 8ffTOW CTO <OWC^ I 4 

CTO CfT^T TO, TOi ^TOfe fefTCW ^TTOST ^TtTOTO fffel<T TO i£l^f& ^I?*r fefM , ^sflft 
to w?f fero^t to ^TOg ^33 wffer to? to TO'tt to ^m. \ 

MTO? TOTOTO? CTO3T ^5TTO WtTO TO? TO£3 3g; ^ ^ffTOTO 3 %MTM? ??TO ^ sfw 
?1TOTO ?TM ?T I J>o<? - ii.ofel? ^bbvs'l 5f*TO iooi^ TO S|<MI$H feT? TO ?¥? TO 4 3JTO 
CTO TO 4?* feT3?fi> fej^ ^.TO? TO WT | TO*T WTTO'T ^ S9 I 3 g^llfviM TOSp^ 
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mm 

tojR wmr ff wr wh rr ^ <?s w ^*tr frar fR toftot ftoteR mt 

cm 1 ^ ^oio cfto ^ aprcsif wr i>Hoo cmm# tojr* ^.fm fRt 1 wo 

>iicgi<! 4 aRcg? ^rm wsr oicm> ««r cto mf 1 «toxco ftoff ftm <4 mRRRtfr 
fRt ero c^Rar fT$®ntff msm'ff ^r w «toro tosrRcm fR ortcft aw 1 

to-pe, fro fftyttwcf wf 'anc^r* f*RR mmcftfr fR to?s atw 1 cftor cfifMietk® Rtf*ro 
cstc*r am fR, %Rim# fo ?rro w ^fm m fRR ff 25-02-2014 ottor cfco fmR ^ 
^citc^ 1 ^ftcf Rf# "biimi^h fto fR atfR frot *rttof arf%to o.is crntm# toK ^rr 

<u <1-311 mt i cfc*R toto fR toj?s c^gfi> -gf'$-qfmR 1 tor mf rro 3# mt fRff f? 

ftottf fffR kuw wrr ajOniR cmr ^cto f^iws ' 9 f^r?r ^c® 1 
$006 ftcm ito cftom cftot f%f ^ cto c*rRtc®R mft tom am fR tops atw to - 
8# ^<1 fow l ' s?# m«T mfsT (to to?R ^ URfltf T^fR O OR Wf?f flffO Cff to OSfiTR 

ftm Jiwj ortoto ^ cmtef# tojR fcvnm ®<f m i w^f 'str ^ w *R wh rtc*t < K<rr t lfl 
ff fRT ff'jj's, w^lo O^SfR f^raT'*T ; ST'Q f^flCf^f otfao ^fto fmcf l 

Cftot afcfitejR fR tojR ^ftfCf mCRR tof§ fCf fRT m I 4ftCf ito to 

f^cgi i ^ i u^ <4^ ^*i^l u smr^ir <jwc^ i 4*fn*r ^ afw aRRt <p<k.^ <4*th c 1 ^ <tooo (^ 

i>i©Trg) Gif'S# ff^ps, i ^sjr ■str is f<pc^if^R i 

<mc^ ^^rtw c^H t^mr w ai^t^r *f^c? ^tt i ^ m.s -1 ^c«t? 

CffRRT ^flPRT wr I (7NTCT < 3 *Ws\ ^T®1W? m.s -1 I 

mps\ f4j<5f®tic<ra %, imm* 'TO^, 

c6^n>p, ■*m c nmfT ^\m h wwt i ^ l^rc^ 

^R Co«T t?lRl® C«1W (*MC4-H ^IC^) WSTIPT i8 C«R^ iO ! BW elPl'a ^o C«TC3> 

tot, wrnt c«ic^ is tor, cto i^r^ afw ?$?[■$ art% 

^rr *8 toR f^R -ros =rr i cmn?r ^t®krr tow 2 m.s -1 ^t-s ^ ^*fRfCR af1% 
fR \r tot I •RR»RRt 5 tT fMif^ ^Rttf ^rmtto aRRRR? %W RT i 

f fg^'sfj ^hrrhr <to ^nto Rf i w? *tta*t’i'©v»ic< cf tof to*r ap»R to 1 

^M l fH<j O fto fft HalMMCtl « fffto OVR ^S C<?nR WRT RR ^SRtClR »ij|-kh flfto^T 
f jMtofa (nrel) ^tx«iicwc*R to^ tompt <i!^c?( fR[ toto ^«f?r ^rr ^rr aw»r 

^CTO I RRT f^^ l '^ t R ? tto %, ^ajic^ft totfCQ, RCtoR ®TR^R ^)<t^ to'JRf ^^Ttm 

- ?t 9 ic*(?i 3tr-rr aRt*r <pmc$*i 1 

^flC>7C*R <ilto ^ ototlto ^«TRR oi^va <5Rc"0 W^THR ^RfR CTRtT'STTfS" I^R, to iio 
^twR c^^#, wtm i> w^ s<? ^psrR cmoffO' tor^ ^sfm 1 ^TsRRrch ^ aRc^ 

, at ,p rR swmr 1 ?r to^ <r^ tofrcR CRtR artfto atW W afR tom Wt? ^ aRSt 
^mRtR onto w <Rt*f rto 1 

toft ^Htto «f<r to<r®r ^tor f=w ^r^rrrt sRto at^RR tocir ^toRwn® 
*r 09-03-2015 «t%*r oirr ’SfttoOT itmi^t ori^r <rr ‘cthr ^rw| rpr ctftr 
ton RRT ^jtot g^R torCfl fRT «?P RR I atl^ #^R 140 IWllftSln RC^R 4) CRSfR toR 19-03-2015 

oi%«r ^Rfprc*R otrirr off tot to ^tr i ^tw ton# 35 ^rfr ftotf#R *w *nf? otct i <4 
totcff ffto off fcfc? 72 t#R tor ®tft ^rt, or off fftcR 17248 fl# tor cm 1 ftft ow too *nw 
fto (Rito oft <E = hu) m to ftoo w fto fit? crr torn t toff mR cf tontto mt 
fcf , or© ftcoo ^cf ton# 1 
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rtoth : faShr *tar 


: fPR fTOT (Wf SfrftTOTO •nrfC^RT W R5R ^fRTOT WTO I WSpRRFT RRTOTOrT 4 ! 

TOTO^fT TOftST t>lRll TOWT3 (TOT TOffTOTO TOfTOR ^TOTOT TOT TOTR TO ^THSlTr iRTOST %TOR 
aftffw ' 5 TTPT TO WTOflTOTO WlMhlf*R f^TO %ro JR<t>N 1 TOa 31-3-2016 CTOSf ^TOfTORR CTOaaRRTO? 
TOW TOf^T 8ftro&H <*lf^TnTO> dRlftfa TI^« ^TO I ffTO W^nt ^Oib- TOTOR sfTOT sff%RR 
tot to^ri^tor tor*ito%to wmiR ^towTOto frffirora tor? c*r rtot 1 fro»R gfffroR <kh33tom 

TO -26 1 °C TORITOaiR mm TOT WTOd)TO®T 4 ftriSwI'M WTTO TO I ^TOR CTO dWdR% TOTOR "TO 
1 to*r 3faRR tot ’tror ^im totot TOt*r to$tor totow cto*r tot wtotot torrr rrt toi 

sn^P»<P'»lc<l WITOR CTOs JMJRfsf WlV>i|P TOTO TOT^S *14<lRStv® WTOTTO TORT CTO^S WPPrrfR RRf TO I 

sN^fro ftTfroji 500 BiPnw toh^ tottotr totrRrr wTronfr wro tots *RRfrocro <Rfro> 

cRstf& tor^ totctot ^mfrort 4*RHf®r wmtfror writ rrw torsttor ^nroR frosm 1 firoft cro 

fTOlR RTR C*W fi'flSlRTOR (.* s t 5f .'fl TO§°'1*P°1 < 1 1 I 

V. *R*Tl^ 1<i»2J^ C^4I : TOvTOTOt* TO*JK'o| TOCTOR RR? CTOfTOTOlft t^TOITOR WTf^N> G WtfRRfR 

RTOTO TOTOTR RRRR •m^rsrKfWRs fwjj^ CTO^ 1JTTOR TO <f?F TO TOITOR I ^TOT 4 £fTOR TO W 
TOTOTOTG 2013 TOW «JTOTR TOTRR §TOtJPT .sRR TOtW W SRW<T TOfyWiI i 4 SfW TO«4lf?|TO TO 
f%<3TOTO TO TOBfro TOTO/R TO I TOT f*TTOTOT R^SfW? TO TORT S*w f%R5Rt TO TO WTTO TO TO I 

&. wfTOJR ^®T WhHl : TOTOTR >8^ TO^ TOWtTORf - fililHMM R*p^tTO TOTO C«(fTO 

^TOTTOtR ^T^ITO TO TOT R TO TOT 1% (ITLOSl CTO tTOsPTCTOt *ft ■rift+JH Rl^T TOfa d)TOgfTO» 
tcrofro C^tTO (EEZ) wftTOTOT RTO 2ft%f ^ TOTTO Rt^TOTO? *ll4tw|J| wfRTO 
srf^f^o TOT? t tR*TR TOT TOR TO RCTO WfW Sft^fTO « RfTO JPMW^ TOR l 

0©W-TOTTO TOT RfTO TOR RfW RCTO 4 TORR TO^TO I TOS TOfW? WTO WTOTOW TO®T 

WTTO® RT^ICW-T WRWR “%T ^5 W<^t%” TOR fiTTO I WRIT TOT TO drift' ^fpfffR 

croar WTO RSRTO TO ^RTTO TOR I 


W 12-03-2014 ^ RRR, C*nStTOTO TOR Wt^TOR CTO RTPT W ^thlH4^ RCTO « iTOT’JTO 
«iiWiFo<i» cro tot w^ronroifT fapr ^ tot iswfS - 5% wTwf?r* to i ^ 5% w^ttr wRfR >(^^ 1 

ii TOR RCTO CTO RTPf W^TOH Wt^TO TOblTOT TOR WT l TOTO CTfTO CRf*T sjR TO RTtTOTOf CTO 
^RRRTOlft CTOT %TO 1 5^RR RHfb&fl %WR WRRT TOR ^TCW TOW TO t 



^la’slwlMJ ^-hiuh 1% * l R(bl^> 



{Introduction to Mentionable Chemical Industries) 


?roj\oR arofroror tor ^totRT rItor tor tor to^toctor rtoto %?r Rwft Rwro « sttor to 
Rftcroa di fTO?R wstTOr ^twtor tor tot i fro^ frof tototo ctor f*tw, frowTO f»nr, toTTOR f*T?r 1 

WRR <R*T frof CWf RRft TORR TOTOT TO^G toRto TOfi; CTOR TO, TOTO5T, tlfR, £RTO, TOf^TO UtTO t«TtR t 
f% SwjIwR wwr, w^rfroro totot, TOSftRRro toR'T TOTfrorf? stot ^ w airoro wtor, to^tIto 

wTOTOTOlTOTO WRTOT^TCRR ^TOTO TOTOT TO^S TOTRFT f*fC|R CR W£TO% TOR S( .gl“<l ^h 1 j TOTOTO^TPTT 1%C|R 

f*tsr ^Rf^fro Itor toto ^cto- 


i. RRf% : TOvTOCTO*R TOTRR fTO^R TOTTO TO?f*tW ^fPTORTTO I CTOTO 

(w) &n\v to 4^ TOfflNrftwR ctomP PlMi s ifft siHIMtw w% %? wTO|ro i rrrRto 

®fR 56J x 10 ' CT^TO ftR Wfam TOR ^ TOTOT ^TORto ^?r 1 
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(*) ^s<R® i mrnmfw ^mtmm arm 575 x 10 3 1 

4*1** m 528 x 10 3 303 x 10 3 C* T>m t^%t mm W ^iWlPltfW ^TRT 

^ rtfw^?r 1 

(*) *WT Wltfa W^S : m<jfms;% Wl^MtOT CWTT m^tiT ^ fifths 

^c*nm i ^mtcm ^SEmrn 'autwiFUii*! mnwG $wrm mmr ^?r i mmmfw ^mmm arm 

95 x 10 3 80 x 10 3 w(y<p T>m I 

Or) fl> 4 mf*t ^mcsrac faftts® E&rtpm mt^rnm 4 fi> ^mf^® 1 t&mm ^mm (tsp) mm 
^*n*R mmr i ii) Rragra ^mrnm ^wr 137 x 10 3 1 

(«) cw'rn mm mmmKr : <^m® mm ^mm\ Rim urn c^nt® ^mR'® 1 ^ ^sR$ * 

mrm^ mm mmr ^r t firm 106 x 10 3 w 1 1 1 x 

1 o 3 cmtih* " 5 m 1 

(®) mm ^rnrnr : 4$? <ff mm m^mr vififa fter m mwtfm 1 %. (jfcl), ^ 1 

( l ) cwttn mm W T = «yfam t^Rmr *ifB*i$«im w$R fm. (Uffl), (mrsmrtm, 'mmfm^ 1 
(w) »iflfr ii frwm c*T**flfm Afid>% * 4 fi> am i Riim vrfws 1 wit *uicsitf=mm 

(dap) mm ^mtmm ^ 1 

(mr) f&GMK ^Sf?mr ^piflRiteW^ vjtlR fafsltlfa ; ^f& mlsfrcm ^mf^® 1 < 4 *rrcm ^sRiil mm mmt 
33T I 

*. Eft ft* = m ft rni w m f&ft ft*®Mrr ^m- (?) ^flm^pr f&ft ^m, m^rtft, 1 (m) ^farr 
msm, m^fm, fftmr t («t) mmt% ffim ^m. *J 3 *ih, mmpnfr 1 (m) fcft fmrnmr^ 1 (*) fern 
mRmt ftfm cmGrnmm®, ejwim^r 1 (m) fsfm ^m, ii^lm 1 (*) ormiwm® f&fm 

rnr*rm 1 (w) 'c^t^ f&fm mm, Mtm^-si, m?ifm# 1 (mr) f&im ^m, 1 (*$0 cmmpf c^ 

v5. ^5% : 

(?) cwj f^mm ftfW« : b 5 aj i c>i^ b'-ijc^mm ^mfw t «a t% mrnrn^ cmmr « 

^tmicHrm <i i tc's? Rf®^ smt^m wr$r ^^iR® 1 

(m) ^ht ^mmm ^smf?® 1 ^smnm cm^mr ^ femrm 

«j<mm ^rrn wsr, f^?r cnmm, cmr^mcmmm^'®i%^T^m t 

(ft) ^mmt ftmm RiRcUs : ^mmm ^^rtRmr^m ^mf^ i ^rnmc^m ^ $ %?m 

fifmtm 1 cmw <^<51 1 

(m) m< crnmn c*m fwj : ^ eri%fi^ 1 «a from fimtm 

<3^! <mi, mc^m 'S v rf 6 ' 1 ms ^R ^?r 1 

(*) fmrm^ mm ^ cmmm ftm 4$ cm*rm m§^% 1 ^rm® c^rmm w fitf^f^o 
wr^mt 4 f*n^m fimm 4 imvh mw « ^u^ins^ 1 mr^m ms ^ 1 

8. • m Km i cmcm <®^ i h m^ mrfl « wm^if^Biw £ftmf&m crni^fcr^w?% m^rnir sei^ 

smmr cmm artarat^m 1 s<? 1 ^ f*nr ^SRcG^i mwr sl^ c^rnttm ^mt 

srR#® ^m mtf% 8 ^ ^>iiPMSRtfm 1 ^ rnr^r mww ^?mr fmcm$, Imrm^ tmw^ wttfl, 
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'S ^i'5(,'b«i ^T*f Ptor> ^srtlw «rf%fSr^ f^r^ i 

wi^I^tt aq^> % 3 ^, P-kvO, cwrr ^ fcr^, 

IsffsRrra" PlW^, 'sIMlPl'G faw*5 $®ItPf %*tWKR l 

^rsrr Phuh? *witf3 $$ fws? ^>i'©t<i» ^#3 %?r *Mf^® i ^ ^?*rrtR?*R ^ 

faw-S w\m i ^t , ®r^ , ^ >s 'snf^<r ^ri^n^rr ^?r i 

RP re fe P r P^wttfR %sfS w$f?r ^tt fafaa?® t ^Ifrs fmw ®t®t® 

*raf*® | 

o-. « $~°fT® f^rw : ^srtw^ ^icostr 4 1 % t^n? «it®f&® i ^ ^tsiw t^n® ®ra*iRT 7 ^ 

» iQ(b® i 'st*K xNf *r§if®£® ^tt® wr $$ i ^tiw ^wt=t ^r®r sm is x io 4 ^ i 
'StlilWltHf® 4 1 %e?r l 

6 . qrtmt ^ji^^tf^i fair : ‘^srt^r c^rsim ■w?r^’ *tfafr>® i 4 *rtw <pP»<p (tim, c^rf^r, 

^,i^UJjlt 5 Plf^<P i^fa®, Qfb“ ‘ f 1 lSv!a|<J 'Q fa.fa.fij ^ l ‘ p tt t fH <P^t ^T t 
«l. ^ « 1'M?WtM» : WITWCH 4 fat?R 2PTH MC.Uf.fe I C*Tt*T ^wSltW 1 7 fl» <ltfa^ fa?T %Sfau5 

< l f^ f ^t T^ RRR ^«,*RR ®<TT '53T I <iR '3TC*fI R^ffTR fa'®l<! 3 RPf fa:, R®RT C^lfa^ C^f^lR <R*f 

etfm i 4^51^ ®w re (?rrn c®r, fa?r®T c^rn, mws <rt*t («<*r®m $wwrt i 

v. « r®r wIrct « ^ fr^ Rffi^«iw csit-w wm 1 % 

sjfafa® ^bih i opr faff 3jSft$ ®t®r ywsrc® *IW t>R®iii *ifa<ifa® w ^r i ®t<r fast 

b fspg ra 75 % ‘'SI# f ’ M>I $|8 <#?f®® ®?TT | 4 'Gt# 5 RSTSt CSft® ‘faPfa® CSRR’ ®3Tf ^T I 
‘R^T f*f?T *n¥’ Rw(< Ut^R « N&IIW4 f*T 9 ?.vbP) L 5'®c<?ilC<P 

'BwjiWiwh 'srt f%sr ?fr^r^ ®rwi^3rM® ^*fT srr wr ^ i ^^fsn® w 

ji. : Pmifiiws ^rwtt cw ^c®rsrc«y ^*nw*r w? RptRU ®r#r <p<.ut^, <s& ^rc<r 

^ *n*rcn$, i>w; irnsiraiu t^raifw, fn*m 

PwlfiRr, ■stT#"^ C^ot^wsm pMlfsii*, ’s^pif® 1 ?ftsPT C^T f^TsTTfsRP 2 f®f® 

^WrNT 1 

10. f*R?T« f*1%?T I Rfe PHP ?TR <P)liR C^H ^5 f*f®r 

35P15 1 ^fFST's ^3fn^ «*ivit^rf sjrt f*fi> os^ranr c^r stir '9^n® 3 r, ®n# sjpt 

.w In. Rt*w«i« ^swtr 1 

11. ^H l 1 ^ fnv : 5TR*TtOTE*r C^*f W®f^ ^IUhW 1% stf&fos ~5J?m I pRT 

^rnm^sR ra&tora ^m-^ww I^Rtr^ c#w ®^rcim %*m®RR ^^fwrnr i 

i^. «pm*% f*f?r : ^R *nchCT ot*# to rr# ^r «rn^ i ^ 3Rpf 

c®if^R c^Pt^jw PiPid^ Rt wiw ssfm \ 

i«. ^ ftw ; srm 8o1^ , sr®t ^ 1%?r ^SIhU «d®f^® ^ c 9 ^ (^Rsnw) PiPiw»w f 

^f*f?R c*ft^ (^nwn) PiPici^, ^9$ c^Pi^jm ^tt^gf ^isr<CTWT ^ 9m W > 
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>8. -arfSP* ft* : Gid ie 4jii3hifi* snf^ *mr Mr tobs i ctoto TOfroT ftfifor RSifg snf^ 

W TO#- 1 %*!¥ TOR, TO 4*f, (MW, ^Rl^tM, 'alsJTOlW fRffcg CR%T fiffa&TW 4TO *MT 

toi toi* i RTwrorwa R^Rttaitrrf^ froro far fro rito i 
^W'Q froi*mt Pur, RRtRf%, *i1§to ftv, i£i^ w«iwet f% Wfe fro*iR®rcR i 

RTOR f*tTORTO : GjftR RTO TOTC 3 R %TO #C® RT TO CTO #W TO RT TfCTO CTO ®fft 

RRRR t%TOTO '#M=T TO TO£R I 4 fWR (ZjfelPfTO 4R*.. TO*IC*H RMRR iRR* fROT*RT, 

*lRrsp*f 1 & files l«?*Tls <pse<M i f*f?T RstRTOT ’ifRR’fa C*(£R ‘Wffr fijlTORR*! cjjRT’I’^e^s ft<p5 'SiRTfTOR i 

$$%t, ^iy, ffigifire, ^r-c^tm ^ 

{Principles of Urea, Glass, Ceramics, Pulp-Paper & Cement Production) 

^ <?.<?. ^ 8 ^fel t5vI|ito*w (Principles of Urea Production) Q 

t^fror rtwktoir rtI^r ®rt 'srros fifr?n^%r to i ^t%®w ^tttot to totow 

NH 3 « CO, TO'© R'SfssI RsR,TO*T <wl TO I 

ijiflifa : NH 3 « C0 2 TOW 3200 Psi TO*f 380 °C «WFT TOTOtfRRIR 'Q TO 

t^w^^TO i 

2NH 3 + CO, V nh 4 co 2 nh 2 . nh 4 co 2 nh 2 , ■ - h 2 n - CO - nh 2 + h 2 o. 

fiftflw tot 'G TO[ rw h 2 'Q n 2 w msjr; tot to i fiH^f«s» toto tort c®tot rtw tot <4w totto TO 

i3R TOT foes "BITOT TO¥ RITOFtR <SRf TO I 

Ni 

CHjCg) + H 2 0(i^sir) _^|. ) CO ( g) + H 2 (g) + C0 2 (g). CH 4 + RT|[ — ^ CO(g) + C0 2 (g) + 2H,(g) + N 2 (g). 

4 fifenf^lrol^srrc^TOf^TOTTOi 4 TOf^ro^!<w1? 1 ^(?TOrTOC0 2 ^TO§^TOTTOi swPft 
tow (n 2 , h 2 , CO) tour i%ro fro tort to co ^TOtoto i to^ tot i : 3 ^nw n 2 « h 2 

TOro RtW I fifW N 2 « H 2 W 1000 atm RtW IWJI4 4«M TORIEfTOl TOf TO I WT C«TO ^fl^TOTO l 

rHjw <a>M«ic4 forarR tot to rtw n . « h 2 erro mwr ctotr ^to i : 3 Riw 1 ftror TO f^rTO 

300 atm 5IW fifWW TOTO £fTOW¥ ^TOfTO 500°C ^T^TOITO TOH TOW NH 3 TO I 

300 atm 


N 2 + 3H 2 - 


r> 2NH 3 . 


500°C«f«tWFe 

nh 3 w fifro TOr TO « to nh 3 TO^iw*h to ¥^Ttot to¥ TO^r c^m\ to i ^r , TOfw n 2 « 
h 2 w to ^ronr nh 3 w TOn® to to i 

C0 2 C*llJs\® ¥TOE*ftj 5¥ 1c tW S'Q 1 ® ¥TO C’O, W ^PCS C*T'G¥T TO ‘TO® ^W '®S°1(f¥‘s ■TOT TO I TO^I C0 2 *6 
TOT NH 3 W TOT TO TOfWW TOM TO I 4 TOT £ft¥ \ TO TO I WT f^RTt TO W 

t®%T 'auit>iiPi#iii +\4\wi> 'Q ntfro tot fsm tout to i tom 1%i ^^tfrof^s- nh 3 « co 2 c«rw 

TO I MCTO^Tlft l¥TO fifert 5®ft#f TOW *ftfTO TORT \ilCt>R^«W TOT TO I 

«W TOT fiTOW TO 27 TOM^ t^lT’HW'GW CfiMT TOT TO I TO NH 3 , C0 2 'Q H 2 0 

to i t^fror 'a ^riwTJ ^ stors spth stw csmt tot to i to %tor w 

to i jm*f to to© t^fror grow t®tCTtw 5 c?r c ®m tot to i 99.7% t^%r a^r 

to 1 ww ^smro to© fgw crorr to ^ rtw % to® Iww gif 

CfiMf TOT TO I TO«T tfcfarr Cf# TOT ^t^T TO¥ I TOtf^RT OTfM¥ ^W Wt®f^ TOT TO I 
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fr.* : Sftffk* »|Jpf ftsfk 

^ Uptc* ^Hlfr (Action of urea as fertilizer) : Ttffcus (7TW «ftft 

- ,W <* , I w ^ . 'Q C0 2 I NH 3 ^[$GJ*p|^ ^Tl^%r cw 

^ mt wtfm m hnq 3 * *tfkf3fa^n « hno 3 

MmmiI TO JR%T Hl^gjo TO TJT c*^ , 

* 

CO(NH 2 ) 2 + H 2 0 — » 2NH 3 + C0 2 ; 2NH 3 + 40 2 2HNCh + 2H-.0 

^T¥ v£l ?im filmM WT ??r i 

^-1$^ 3L^S33£2^!^ (Princi ples of Glass Production) Q 

**r <«* *nw ^ ^ <rfk *mrfi §*rm (sio 2 >, ^ ( caO) « cm r 

(Na 2 C0 3 ) 4* rtK ^WTS^TT ^TT C^m (Na 2 B 4 O 7 .10H 2 O), ^ CW (Na 2 S0 4 ), CW (A 2 0, A1 2 0 3 

• 6Sl ° 2 a 2° = Na 2 ° ^ k 2 o), b 2 o 3 , As 2 o 3 « ^Rjmr *m i 

^r^po ^?r i 

«t^5 <pt£b<r gffeBrr *jttn ^ i 

(i) *t®R, (*) », (o) <tr <?ram e (8) ( 

>. *PR * pfl’im, ^ihRo $ c*pp*rm ^ fiemt* fwm w to ^f-%f ^r ^ , <#r. 
cro®-*, w « ^rtht ^ * smr w ^mr<r *rfkg> ^ i mz*K 

^ 1 * ^ arm 1500 mc$ #!m ^ 

^ 2frc ®‘ ^r i aim i 4 oo°c mat^r i ^ 

^mg^r nm tot ^ i 4 ^=r $*rmfc=m ^Pwr ^hkkx w 

'SRTSfl^ 9ftc^ I wr ’Fined’ I 4 TOT I^CR - t^fSRTSl^Tr ^tfr i 



fc. TIT. SRtTR (%T M3ff)-flA Uk 


h»iRm 
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Na 2 C0 3 + aSi0 2 — » Na 2 0 . aSi0 2 + C0 2 
CaC0 3 + bSi0 2 -> CaO . bSi0 2 + C0 2 
Na 2 S04 + C — ) Na 2 S0 3 + CO 


2Na 2 S0 4 + C -» Na 2 S0 3 + C0 2 

Na 2 S0 3 + CSi0 2 -* Na 2 0.CSi0 2 + S0 2 

Na 2 0 . aSi0 2 + CaO . bSi0 2 -> Na 2 0 . CaO(a + b) Si0 2 (*fc) 


Fined faMft® flW fRR ^MRHM *R (R3R T 5R I 4®HR MfoR# MIC* I 

«RR = Fined *tK* Rife* ^MttR Sfc?lRf% Rt*R 2RR *RT ^R I RfR *?R* (?TC*® RRtRR 
*r fe*i*i>i Mf?®R *f$R ^sritr MfeM® ^r i 

MR C*MWt Rt : RR SRt^R *|b«.*$ MR CM'SRT MERRR l *Tb7* MR RT ®TM 4RRf* f*f 

rrr CRtM fcr wr Cats RflR t *1RM *l£R MR RT fRR 4fi> ^TMSTOT Mfe*®R ArI t ^TNFo R3J rrt^s 
MHR RT I *TU> 4R MRRH3PR facb 4<pfij Rs*5 ®tMRt3|T MIT* I *n>t* ^3® *M ®TR Rt*& 

voTMRlailR ^MR CRM f*f*M CRCM %T %CR &!®T *RT ^R 1 Wf *TCTR MR CMGRT R^ ^R I MR CR3RtR 
WT RRR i WT *R ®T*RlaiPJ$, NhoM*. « Cl5*>i$ 3R I 


8. ft'fRft* : RRCMCR *TK* fefRfM* *RT CR 1 MfR®fR*RM, Gitf®^ #W, #1, C*rf %°v 4RR$ 
*I«W I 



►V ft.g.yp| f3i?tf*re v&^hcMa (Principles of Ceramics Production) D 

fRE*R M&RR RTTRfRRT ftlMt*iS, Wr*T 4R?. Na, K. Ca, Mg M®% Rt^R PiPiw 4R TOf Mfe® MR# 

{Swift* I 

fod l ft* ^MRCRR RMT RT M*fR *IRRR feCRtR *RRff£ Rf RRT'Sftl H I^T? (Al 2 0 3 .2Si0 2 .2H 2 O) RT (RTRRT OF, 
RM QF, RfRRM Rift), C* 5 T”MtR (A 2 0 . A1 2 0 3 . 6Si0 2 4M1CR A 2 0 = K : 0 RT Na 2 0), Rife (SiO : ) 4R^ TR 
§MRR ftlRCR (®) ftMM* (CRTST WIM, Na 2 C0 3 : CW, Na 2 B 4 0 7 . !0H 2 O; (Rlfw H 3 B0 3 ; 

cmtWR (NaN0 3 ), ^TITO ^^1?® (Fe 2 0 3 ); MT«f «tttM, K 2 C0 3 Na 3 AlF 6 ^®JlPi) (M) 

b*bC* 2RRM ^MRR MRflt® ftWW Si0 2 . H 3 B0 3 'SRffcs %RR CaO. Na.O, K 2 0, 

PbO, A1 2 0 3 ) (M) «TM^R $MRR A1 2 0 3 . gMTMTM? CaC0 3 ; RTMRRlt^ MgCO a ; 

CaCO 3 . MgCO_ 3 ft i) • 

: C3F, « C5RTMR ^1? RHR ftMFR %M(R CTRRT, (Rt§* CMffwR *l4wU, mW^RR 
4MWD ^5 ^fM^BR%T MMt^f CW- RTl^ft^f, RfMM ^T^®, WJ»ift«l>) ^(R 

(R'Q^rT ^TT | *|blHIWU ^ ^MWfSWIt* MMOT drifts. MRRRT M^?T ft^T RtaR MRTRT ftf? 

^M!¥ MftMa *?T f 41* bRp *C* CRR (R'SRt ^ <4^1 ftf^ *MR MTCM 2RRT®f% Mtft ftljf® *C9 
taR *RT 5R I 4"C* I^M MCM I 4 t^MC* MfdilKM CMWM RRfWT R 05 ^ Mtft « MTH^ ^BT MRC^f 
MfMM® ?RT iR i 4 '4W1(W 4W WMW ftfM >3 ®f?R (RtMR CSRM (RFM RR*s| 2nRRr%r RT*f® 

€RR *MT ^R i 4MTR 4W ^5® RRM RRHRT *(R CR3RT 5R I Rlf^ ftft^ RTC^ e® RR#r* CRCM 
^mm 'iR 4Rv 4MIR^ 4RR RlR-ftC* CMI®TRt ^R I 4®RR Rfb^S CMT®T ftdlft* RR#t RHR Ml?fb® I 



<miH : f^fl? a® 


84o 

i£i ■axgra ^ cgfe ?m 5 ? i srmwsn? wrt. mm of, c?m^, C3if?ra 4ft®. rnKPHt ® 

i?t® giafesc ? ’^ffsrc^r ijwflfr ar$®n spTO5<r $ame? afta® 3m mr i 4wt fa^wn ^*t? 3T? ?1W mm 
cuftc^? 3 JU 5 OT c*iEf 3 >ra caoi n 5 ? 1 4 Swr fa-$u>s Safii'oic.’i? ftEFucaTre a® \ 
csit^fs ®ftcu tfT'sirt? a? 4 e® last? <??[ 53 1 4 e? csii-nJ mailai. 1 4?tc? £fnr 58 c?c® 4® *t*3i 
*Jt?T 5 ? I 4313313 ®Ta?MT 1 350 ° - 1500 °C 43 ?PIT ?m 3 ? I 

wos^ ft3 i fri<K3 cecttc i f M' am 5? 1 13 aaeaa wprcaaa am ?a 1 4a# msia cife ^ ^aaffc 
tjjfev aiisia ,, i|'Sl 5 f,'b , 'i ^a? SW^I C®C^r*Rlt C 33 > ■•PM '41333 41 £ 3 * S< 3 ® ?m 53 I mm 3 ClJfev. '33 

wwi 4 ? ta? re emfria awt 511 435 »3iwHi aa cgffes. wam 5? 435 am 53 1 



aRTSjfes 4.8 : ft«Tlfil 4 > $ 3 HiiMa ad^kjwi 

» g-,e.8| ^r-c^rrm SyfreCTr yfltfe- (Principles of Pulp-Paper Production) D 

*fnr ppfffi ^vsffi^ 2 f*rR ^*tt c?*!Caw i <sflSf Sfocaa cam <mia sjtffet? t»«^ 4 ® feaw isal^s me® i 
OT^wtc Bt ? ^ fero yrr. an. aafc, meaa <mm aca? <ma®r, ai 6 , mtaa * iiVm-u 
o )Qvi)v» ^st?t®f 3 J 4513 am 53 I «e? pa «fj'o»ii (.«4 Cattails? 543 T 5 fC $'3 Wte? arfiij® 5 ® 3 I? 4 C® 

^j^Rj i 4 ® ®?a amf CT^ca re? ?e® stae? aw ar ?q *f¥® ®ar 53 1 aea 4 ara laftg wiw’R 

ISfocGa aear pam aea 5 m?. ^pnr < 3 fr«afafa? ftflf* ^mvjs am®? t^itt? am^vs w 53 1 
*n® i aw aT ^rs 4 tbrm ^ « ,, n^n^ iwa» ^ i ar^sr ^ajrcsra 

5 -aCTHT ^ ^TT ^ %?^?t ¥R 51 f l %*f ^tk^ C0 C^l 6 5^13 ^T 53 I 

'pff C&3T 5ir i ^rck c^i5 c^t5 ^t ^rasiRfw ^oslPw ^iktot ^Wf 
wr 51 T I -srfs^ ^3 < 1 4 >r|^vib ifa « ^s? ftaR CTf*TC*T Ca^f ^?T 51 T I 

^fRrsrR *ibt^ ftcta i afef& ftans ^ csfhbt catsr ®rft «nw i <^Hr? uf 1 '® 

^3 ^s ^ i ’SS gwf'swtw ^ijrh mm c$^ a ^ , wtf5 ^ 

g^iT- sc°i ^ ,( jw ^ 5 iT ii^g. ixjqtrtw ’ 5 j rgtn feara caf^ ai^wr 5 H i c^f& 

^fr s^srf | $ fw tfea f^r ^r t ®i?tet)Cic?r 53 \ ®f?wSTC 3 3 RT 

#R5R <nat <m?P I am 27.17% Na : S, 58.6% NaOH « 14.3% NaiCO, <il3 fSlSf gm 1 43 ^rc*4I 

Na 2 S <3 NaOH ^T5 BT34J feaC3 ^3 i «l9.rvw^l5if5 aUTFlfR 2*1^ 43^ 250 Psi 5T3 

am <mw» arc? i ml;caa 3 lMfi aim 136 ? Plaal «Rn 5 ? i am^ ^'S?!? ®iaj jsw sn? 3 m^T ?m 5 ? 
4 ?i, 4 «nc? an? 1 10 Psi ma sfcirta 3 m 5 ? 1 'MScaaJic? c? si- f ii«f^*p fafasm ma^ 5 ? m? aai«? mat 
fa sip H «uiat»i 5 aw mtf? ^tg facsm ?m 1 wr 4 aife? « aMvi^U ^a^ 5 ? 1 

fiprfSpr 4 ft® + -a iMca fpt + ?m?sa 6 TR + am 

r-. 

?r mJr + (NaOH + Na : S + Na,C0 3 ) uopsj > R - COOH + R * OH + R" SH 

$aa^ 4 ft®, AijMW^a 3 ?r?wam? gflw 5 ? 4 ?? 4 W ®ta?m w 5 ? 1 faain 5 C® ?sw 
?*C? C?(® ^C3 C4^3?T 5? I C?^ 3>af ?9C35 BFRt ?8^F CSH? ??T 5?, GT?IC? ®T ?^1? fmim? (Kuotter 
Riffler) 43^ 2tt?*t 4R? i TO C? m^QCat ®I^WFT 5?1? ®I3I < J*R5 5C? ?C® I 

an® w atft^mr ac-Pic^ a&rmt 5 ? 1 ait^® mjw wmRh sm 3 m 5 ? 1 wsga? *ic-* a*rm 
me® mtafmfl? mtearc^mf^ ft%® 3 m 5 ? 1 4 a?te? c?t® m? Tpm? at 7 ?m 5 ? 1 4 ®ie? ar« 
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?r ■Jr® tos wro ^5 <i®f? wet 4«tow tot tow ^rfs^r ?f?w to ?nt to \ 4wt *r??®w tow 

m\w <p<ji to i 

•HISW WMcw TJTfW? : <TT?r ?T W'SW TOW ?Pim?? W?I Sf?H® %?f5 TO W^TO? TO TO l 

(<p) ftfu® (Beating), (?) Is<H^Pi" (Refining) *3 (?) WFtW "^T* £®Pi (Paper sheet making) 

4 41*15 1?5f? TO TOfg TO TO I 415 4?# CTOTTO ?T®? UjW ?t? ?t?I 4Wf5 CTO? ?tw, 
TO® 'TO' w 4? &l<t!w<p fro wfa-g® ^|?W 'TO I 4TOffl?tf TOTOWT ff?W CTOtW ?W I 4? Hw fro 
? s rowrr ?Tf? TO '<i*nwi f^r? c?s qjfc ?w i 5yrw? ?r?r-4? tot «w*f to wr 415 wfaro? *rf, 
TO???, to, wjj=T to ww %nfw TOW to i 

(?) filWlSpR : 4 WtWf5 WStf tf®t? TO TO I 415 4Wf5 wM fWf^TO CTf 5 TO I 4 tf®TO 4Wf5 
OTtTOBT CTO TOP | 4 (TORT fwTO TO^^TT %TO ? W ^ftTOPT CTO ?W I ?TST CTO?? WC?T «Wt TO? 

gf5 cgfr tos? toj^ fpr c??? to w?? sfte fro c?f?c? TO i 

%TOIH? TOW 2J^Ito TO 4 ??TC? TOTO ?C?T fw?T? CTO TO TO l fw?t?r TOW? TOW C? ^TO^FT 
?tW TOW 'J'fWC? ???WW WH'S wfaTO? TFfl TO | 41^ WW? 5'S^«iTO'S TOT? i fron? fro 5 ! wW? 
TO^f f^TO TOW ef^faW ?T«?T TO I TO?!??® 5rt?W ?t TOT TOf&, W?sfw« CaC0 3 , Ti0 2 SHff %W fTOTI? 

Itowtototototopi 


f?5tw c?fw? to *n* toft « fw5fwf?w g?r frow toto to to i 415 toto $?? fwc?15? writ? 

*Frf? TO??? iFCTT TO*W? ^?f?TO?W *fW TO? | TO? Cgi15^ TOW? TOT 415 CTO TO? fifCTHTO 'TOS *TT t 
4 ^T^TC? TOW TO?IW%r ??. CTOT TO | TO? TO*(fH44lM 98% ?^ 4? TOT 1?5|W^ TOFf TO ?? | 

TOW : C?f*t? TO C*iPC4^ CTOlpnrf? C?f*TO? TOW! TOW W? TO ! 4 CSjf*fPT? 

TO15 «TtC*r TOig ?? I TO- i. TOW TOW TOroror CTO ^15 TO ’Tif? WTOTO 4. f15w 
VTOFT8. 4J|W*IW< *IWWJ *FftTOt I 

i. TOW 4TOT TOroror : fwltl^R. 4? *f? TOW #W? TO %? C^S ?W nterT TO i 4TO 
TO® troiTOfl TOSff? ??rf?C? 'JTO? #W n^TTFTf TO I PTTO #1? 4^ nK ?h^ CTO W! TOTO 
TO ^ « gw?WtC? g^ff^s TO 4?^ W?r5 %? I 4?W mTO fifeTC? C?^f? «FT 'Hl^W ^TO?^ TO 
TO 4?° ^ TO I 

CTOT ^15 TO® ’ftf^ WTOTO : ??'W?^15w CTO ?T WC5 ^iTOf?® TO TO I 4TOT?1w^^sTO 
C^ HI? 4? ' S TWT 4W FlTOT TO TO '*PC G 1 'off%1?^ 'ITf? ^3T ' p T 3 Tf1%^s TO i 
O. ^15w TOTOT : 4?FT To® #5w ft#?r W% |TT^WC5 TOTO -Hfe'vs C5IH1W? ^*JT f?C? 5FTO TO 
TO I wr "te? C?f»l? TO ’fTfTO WTOf?® TO 4?°s ^15 90 - 94% TO TO I 4 ^TO STWIletfMTW %B? 
4W^ H15c?l OrTOT c?w nrc? I 

8. "flSc<P ??TC*TTO ff?l i|^H<P-fl c f : ^r?cw? %5? WT?^ « ^FT ?W? TO 4W TOW5Tf? l 

TO TO I ? s TtCTOl1?^ TO? TOT TOTOWT « «lft ^TO® ftlSha C?FT1? ?J<1^|? TO TO i 

afam fif?F#iT : 


4mm ■■ ?rc?T^ 


"froroF 


c^i5 5 «p^i 




w 


TO^wttTO 


fHl? 


csri^t? 




^T&M? 






c^sror 


^e?r?t?r 


5 tot 

znz 


TOCTOT3 


TOW 


fro^Pk 


tow 


crolsfror? 

cuPr 


«phft«tn “Tla SJs ® 


1%'tfrowTO?? 


*MHlb4 <t.<t : *IHr-C*MT? ^TO?? SK r$fb*i 
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» <t <t <2-1 ^3PtFT<T *M3)fo (Principles of Cement Production} B 

3?sffrwgre3 (31 l 'S?% «?^f f^fot. £sf?? Ca « Al TOTOPTT TOt? f?-W«u*u ^TTOF 

w i 3 ®ptt 3Tfro ?RTOpf 3 ft «fenrr c?w ^ Prc® 31??^ to i 3Tft? %3f*fe£© *#r, 

^rwc^ ^^§rr ^t -sni^r ^<r f^tc® ^*11^® ^?rm ^srvsr ^TP«r i 

fj-^lfr tf? 3 ~<>TTO ^3T «TW l TOT- (i) C3iu« , ul'» (it) C35£3«TFTf i3W*G; ('!>) 

G (8) TOt?T*FFtft I 

fj[^« mw C3T^TO5 furore? ^3tTOfr i ^®nwpw ^ttot toy 3 

fj^ spg ^totto s;or 3tB£ i 3 fer£ TO*ifaw wi^wt « 3j?tuaifa<p ^THfroftr ftfawKS* ^3tcro 
^TO fam I TO?I Wmm MTO3Pl? l *T PiJSiwiJ (3Ca0.Si0 2 ), <wMfTOW M<nw 
(2CaO.SiOi), laf? ?WfTOT? 'TOM^IWG (3Ca0.AI 2 0 3 ), 3f?TOT tu5lTO3f>t?l4 ^rjl^fsjM wnl$B 
(4Ca0,Al 2 03.Fe 2 0i) W MMW MgO « Fe 2 0 3 4®?W' 3TBF 1 ^S Fe 2 0 3 Piww ^TfTOI 

?TO?T i 

$rom : c3fftnre to^6 ? Ito *m:3 3*33 to i tot- (i) ^iromro tot 3^%, (*) Isrc^fa 
>g (vo) ?*t? < #°r®^r c t i ^ f^fi> **t*r wrro ^ 3sfes tot to- 

(?F) ^ 34^ « («f) W* i 

(*) 3#* : 5333m?? Pto t b f stoh tor? totpjt %=f w 1%f ^ <3* 3? wi ^ ?ro 

WlB® ftf*lBr Sift (Slurry) 3^5 TOT TO I 3£^ ^TO t>JTv^ ®Wf TOT TO I Stilts fWfPTr TO TO?, 
3lf? 'Sf^PTTO TOT TO I 3t?> MS (Mud) <TPT I Wo? 5 ^ PTpfpr ET3 faBT ^TTTO? 3(333 
TO (Kilns) C5 3ftor TO I 33TBT 3HTO TOTWI ^K3? TOT TOT TO l 

TOsnuTT 1000°C TOT'S f^TTO ^TTO \sTTOT3TT 31?T 1500°C m MM «TTBF I ^ ^TTOWrTO ^TfWnTO 
Tpsjcf fcrm ^ p CaO ^3^ TO 1 33TPT « QF ^ ^TC^ f^RTT 3f^3T ^jhPi«N « 

TO^rfrow 'srn^frof& to? i 

1 350°C 

8CaO + AUO3.2SiO2.2H2O — ^ — > 2 CaSiO j + Ca 3 (Al 2 0,) 2 + 2H 2 0. 

ffff? fo^rtTO TOWST 3T? 1 500°C TO 1 ^ TO*l*lMRl =Tt^T G Q£ WW l^feTT TO? <P)I<=iPi<jW 

TOMfrow ^??. cOiftTOi^TfroT? ^Tt^TOTProf^ ^3^ to? t 

2CaO + Si0 2 -> 2Ca0.Si0 2 2CaO + A1 2 0 3 -> 2Ca0.Al 2 0 3 

3 CaO + Si0 2 ~> 3Ca0.Si0 2 3CaO + AUOj -)> 3CaO.Al 2 0 3 

4CaO + AI2O3 + FC2O3 4Ca0.Al203*Fe 2 03 

1?3TO? 3? 3T« ^3fTO^ TOT TO l ^3^ I^TOTO 5 TOCTOH CTOS? 3TTO3TT UTOTO ^T“W f?BT 


3t'Q?TTO 1 

%?TOTO^ TO fTOT 1?Or f?^f TOT TO I TOT? TO>f? 3T? 20 Fjjt»T 3f? t Fo TO? bi®iH TO^ CR3 
15^? to 3tk=TT TO I 33TB* TOT *PI? TO l 33TPT ^TO?? 3TPT 3 - 4% fw3W 

(CaS0 4 .2H 2 0) C3N TOT TO I 33TBT TOT? 'TOFT? 200 TOT*T ?T 74 >I1^WWW 3l?^o TOT TO I 3^? 3T« 
^3T?T?t t 3^ ?TTC3 «f« TO? 0^1^ fcf ^?TO ? S ?T TO t 


3?# 'STPTT 5^>a>| | W? f>TW ^? MW pT (CaO) 60-70%, WtTO (Si0 2 ) 20 - 24%, WT^TOT (AFO,) 5 
- 9%, TOT3BTfTOW 'ai-fll^'b (MgO) 1 - 5% 3?? ?TOTO (Fe 2 0 3 ) 2 - 4% 3TBF I 

f>IW(>? 'SFT (MCb? ^3T® PTBT ^TT : 
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fiwS? = fror-S *11% ^if^fro RQhi to to to %o» to to 4 ?? c*m *rto 

«sra*fl> ?*% ^ * 1 %© ^? i 4 *iSto' ftwtfs? ^rfi? %*tf to to to* trocar *n:?T *i%m tot 

*nft cm wt ftoc$ $*if^ TOtonr ctMtot tot%» to ^jmPhiim -4??. *rrf? *ryAiif®r« 

^ J P lfing W t^PlwU <3 *JMf*l«l>l TO#TC?t5? CTO? TO i 4 cto?sto to to ^*t?fi>? ?C?J 
TO*t TO 4 ?^ %fi> WTO 5 ? TO < 5 ^ W?fi> tof I 

fwro? (Caso 4 .2H 2 o) <$? %*ri^fro f*rcro>? w?f& itm «rtaF?n totfro ^ i tot iai$$it*t%ra 

muffing *nw RQki i to ?ji*ifTO ?nwi®»i+ifSiwE ^^to i 4 ? wr g 5 ^ w?it to« to?i 
to «<rai*rJift<‘iHl*nii>i ^ji$f?r? 5 g%fs^? i CT?*tTOfto^g^w?fg%fc« ?tc??t i 

3Ca0.Al 2 0 3 + 3(CaS0 4 .2H,0) + 2H 2 0 -» 3Ca0.Al 2 0 3 .3CaS0 4 .2H 2 0 + 6H,0 

4? 1toc% ^pfstc? w?it> %c® TOt *11% ^ v ff^ro to<p ^tsrt «nMc«i's ^*t»f ?*f$? 

*fTOl? gwr « *ifw? to* i *n? srsn? w?fg %?r? *i? *iw « to to* i 


dj^^RT (Principles of Leather Tanning) 

to, -sto, ^m. c^sT fiff% ^© to? *if? to ^tost wto to f?% to f?% *pto% g?r m\ 



si^ijiTOTO top «mi<i ^tot% to c^m to i ^ to«to? tot ®mj^i tor ?r*r tot my* cB% ?*?t i 

<H SjfaKN? TO bl^lt* *tt?*T blU^I? ? 1 ?TO TO TO I CB% TO ?I? R I TOSl^ 0 >f?X 

?s?I? *[t# 0 j% 4? $TOT*ft ^TO TO I 4W?T CTO? TOife TO^? TO TO fef-CBf??. *fl*T TO i f2f-G>% 

?m?t?1g*rto? , »RTOTO( toms) c?rfK (*) («) c?fo* (8)%% i 

y ( 711 %. : ifl TO * 11 % TOTOT FPF 5 R TO TO, ^KlPl, W, TO^TT WIT, TOfflfi* « 

C«rt% T 5 f*r s TH e f TO To «TO i 

*m ^*pto : mp ^rf%% jto5TO?tot ^tot ^ i *ro<i cnrsm c«nto? tot f^fro 
4?“ 'TOT ^*rtt% %£TO©77TT 05C& C*T?T I W C£Tf% TOT 'SfTtfTOT ^l^icvis 9 ff? c r© 

^?r i * 1 * 101 ? cto%pi <£ 11 % >i^.(.'s? c&o s ?nr fror?^ 1 ^ *f?k? 

TOTST 7 TO #? ^liiTOfl FW 5 T TO ^’TTO TO TO TO ! 

«. : c?f&^ to? to m&w$ nh 4 ci gro $ro ifl? ^:?r c*Rfto% c?m to 1 -to 

P51? TO 1 ^ « CTOTCTO 2 f 1 % ^51 TORT ^ 1 ? ?TO? C 2 iT%^ i 

8 . PW% : f*T#T^ TO? TO 0.05 M H 2 S0 4 TO « 1 M NaCl TO?? %fW? ^?T ^TO ?T?T 

I TO - K5T5T? ^ Ca TOPT^ l CSltf&M? Ca TO ^Ito? ’TIW Rtel TO Ca 2+ 

5 % to ^r*pn% ^?i csftto? to %w to i czm ^? 

^forPlt c^tw i 


X - NH 2 - Ca - OOC - I + H 2 SO 4 > t NH 3 + TO %tTO OOC I + CaS0 4 . 

TO ?1TO Pf WH ?t*pai[^»l ?t TO *1^ l»R^|C4 C3ROTT "cB% TO"?T??T l 

m^i? cB% : yjwn^ "To to %% ?rtTO? *ictw% ?mf? ?*?i? ^ito? c 5 % to 

t Pr?*% srfaRTT TOig TO? * 1 ? c 8 % TO TO t C 5 f?^ £|fTO C?*f TO^ 

TO^TOTO 1 TO C 2 FPT * 1 ?^ I 

^»ito • csFifro? *iww£ ?t cspifro ^fto? gro ?fro^ R»f®tta ?ito m^i? ?*o% wricbr 
Cfidto? ^ 5P? Wl% ap? * *l«* 5p*r Cr- 4? TO TO C4WIW C3FI%PT C?M TO 1 

I_NH 3 OOC - 1 + [Cr - O - Cr] ^ I - NH 2 - Cr - OOC- X. 




44TC4 : *iar 
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c4»iPi«w csrtl^r ci>$C44 'srr^u 44*tft 
H®? 9\°^ w 4174* i 4*»ft4 45 4*414* Cr 
*sd^r 414* 4T4TW jv 

«35<S4 Q®t *1$>«t <r>c?i 4!W 1 **pC®T sffC 9 ! 

C'SnfSc-i'fJ 4C4T %^^Qtq|r.<p “Sjcf -^g- (^fg- | 

4*tf2Hl% : 4T4t4 c f® *jft> 4#®F® cw c5t4* 4^ 

4*41 mcs 4TC4* i 44*f$ 5414 451 % *si44lt> 414 45 % i 44 sf44 ^ilw sjf%® i 
]>414 <s l5i% : C4%* <3 f44*%* 4*41 5W^|M> ^4# *mc*<?14 4H4J C4'34t 54 I 44TC4 frills *3WC44 
f%% 4*t4 Cr <44 ctH « H 2 SO 4 <75 ftfgfva 4*41 54 I 4t414 c l®rc4 <34* 41$^ 'QWCT^ ^14*514 4TW 5 41$^ 
*3*S!S44 Na 2 Cr 3 0 7 (5 - 6 %), H 2 S0 4 (33%) ftatW? 2.5 - 3% 54414* 411175174 (TIT 5 ! 4*41 54 I 4_Jic®4'<4>" 

(? mut \ 54 44* 44H5 t 414 3-5 4*61 4Nt 54 1 wf 514*51 caFtf54* <4%*5 <2*1144 4*14 <34* 

^tsh $44 444 5*24 <$ 444 444 1 ^ 514514 cr m\ *$ 5C4 Cr c^r 5i45t4 

Rre>M4 C4lfD<>4 4TC4 45 <7®f4 4*t4 *5rfN Cr c5 %* 51451 ftsft 4*14“ 4T£4* I 

44175*1 5c® wt 414 ^r®r<^T444<4> 4*44144 4*41 54 w cw 5N5 K<p 54 44£5W <4*341 
54 1 <4 4jiobc«i4 4t4i Na 2 s : o t (15 - 20 %) « ho (33%) fefi:44 6-10% 544 444* 1 44it4e 

^rp®TBFt\&t 4*41 54 I WT 5T45I4 5*14 4*f 4l44%® 514 te te &TO14 4< 4144 4*R I 
Na 2 Cr 2 0 7 + 6 HC) + 2 Na 2 S 2 0, -* 6 NaCl + 2 Cr(OH)S0 4 + 2S + 2H 2 0. 

5*34 4«f *jf^® *tt wr w *iiit\bw<i ■sR:*fr hci ctw ^?r t ta silisilS 

?f^ha sferr ^ err?r 24-48 1 4 ji #^ ?4 

W ^4S bl4\blt<» 54^ '5£5 I «WTT 5W?tW B^T 

R)'SHC4i i wr ‘bts vm ^ 44 'yp'fferc? ^*h^\9 i 

4 Na 2 Cr 2 0 7 + 12 H 2 S0 4 + C 6 H , 2 0 6 4Na 2 S0 4 + 1 2 H 2 0 + 8 Cr(OH)S0 4 + 6C0 2 . 

gwiw 544 ws ^r i wr c^r FSf^r nr'sm 41? i 

■ppPSRT c.«fecB<i«i C^fsR. ■ p f4i% Wt4 £it>f=rs 44 I ljt^4 (41(.^« 4®4) T54T st , l'®c < P 

WT WT 44 I 4^4tC4 'Q4T4 414 4^3 t4^4f, 4*144 4tTOl C^m^4t C3Ftf44l4 HI 4TTO& [Cr(H 2 0) 6 ] 2 (S0 4 ) 3 
(4* 414^14 4*414 4*1404 4f%C44 *j47?=t4 4T4T 44 I >SITO ^414 ^ « 44^T -44^ I 4| 4W514 

'S c T s Rs 4R ^sp® 44 t 4T4ST4 ^’'44 C4 C4»I4 *(4W4 2(1 31 44 ^f§ 4*4f 414 I 



<t.<\ 





1%TO4t 4pg[, *4#, 4# ^rr *f4W4 w £T*ih ^44 ^rr f% w 1 ^ ^4* f^nsr 

4ST44HT ‘5C®‘ ^4* ^14- 44*4 444* 4W1 54 t 4T2« i fro ; fl? r f4 4T*T f*fW C4£*f t% ^!44t4T 4*4 

*5fl*jntfw 5K4 ^44 4141 ^14*4*414 *4145 I 4*144 f% ^T44HT4 C4*TWT 4^T 

c*rm $?o c4t i 4*c44*f^ 1% $®1 hcG ^mr w 441 ^4 C4f*i4 «i4t 54 

^14*144*4, *31% ^4T®4 « 4R4OT, ^v£|4#4 4*144>lf4®l 414*174*3 C4%4^m 444 44i 414T 54 f*H7514 ^*4144 414 
4*4K4t4 'SRT I Wf <444 444414T 517® v®45T W 4M-H44I4 4T4TT4 44P# 4^S 4T f*0 f4C*l 
*344 4*C4, $44 firi>IC'® t4T*l %4 ffWR7Sf4 4^4 ^‘4^ 4*C4 i 41^ 41^17® f=TE2“T 41^4 ^44 4$14 I 


te 414 4*C44 5 fi> 4TIWIWT 4*41 5PT- 

(4*) 414^1 %*4 *144 : 41415T f% 41^11,4^14 ^55 f%4^54 4C4T <4^ f*f?T i 1?T^I4 

4|«rm <fl4^ b^S(K44 4%4 t4*f ^^11^14 <4 f*t?T 5'S^'QH 2 TT4 *5T4?H 1 b|4^1 

414*14*41744 f*W 4*14414T 5^® 5JI41®J4* ^%4*144* 44 ^44* <C«fj4 3jH 54 t SJ%%4 5P8nft4TC*t? 414^1 
" < M4' s fT4T 517® 5000 - 6000 rn ' 4141 44*4 454^% 4W ‘4Tf4, 41441414 4J45*® 4141444 c,<pfaf<pjH ? 



77R7 


$<t(t 

12000 kg RTO%T '*lf<'5H! CW CRT7, FTWR ct^r $7RT, TO « f*R, 47 fTOT ^R*T 

•nnk® 4W fTO*t I TllsTOR %T7rf7 fay 7WT TO 47>?TOR R7R 7^?T TOfffa 7^7 RTfTW few RTW i 

5IW fay 7CWJ7 TOfT TRRTTR^R, TtRWfe Cr u , Cr 4 \ Ca 2+ - R7R, 47<R?7 TOsR Wf, 7?, WR, 
WIWTiTTR m Na 7IR7T?®. 7fRWff7R 4lw 4ff% R7t7 W fTOCT TTOTR RtW I PTO? 

rrrtotttot wr fafe^ tor ^TRfro ttrttcto faR tortot to tot i 

i. W’Rlwl : f^fa TOW NaCI, C7TS7T T§Rf7T7, CRT77, CRflfa; C777, 7JTTR7f77, ^'St<1 RTKf, 

7*^7 TO 47? 7T7 <K<1 | 

JpT CTO TO : Mfl TOCR TO, TOTO^, £7. CaC0 3 , WW C4lfi>7 4wfw 7TW l 
O. CRT7 ^8* TO| ■ t^Pfa TO w CRT7, 7T?7, 7MV j l5'i 47? <j>f?H TOP ‘I'S'lR s l l r,<r> | "BRSt 7W CRT7 *JW 
7RR W7T ]>7 C7TR TO I 77 i RWR WfRTW7C4Tfl>t77 7PR J>7 fafe^l 7>W 4W ’3f% 7PR I 4 R=fa 
TOfc7t7 TO Ca(OH) 2 47 7TCR R1?fe? 4WP& faCTR Na 2 S, NaHS, As 2 S 3 C7TR TO TO I 4TOFT 

<(.4h t^tt cto ’(fero trwjr tjtr TOr i 

8. 57 ^W TO : 4 TOT R^t?T 4ff%7 77 l 4W H ; S0 4 ’« H ; P0 4 ^Rfw STTW I 
<2\ TOT TO : 4 TOT 457 ?W7 RTptf 57% <3 C7f*R TO TO?R RfW I 4TOT Rf&7 

TOT, 77 7TCRT 7®f 'S to^ ^R^ TO 1 4 ®7R 7W RfTCTRW *R?7 7PR RfW I 

h. TJlfo : f7% WR mj t W l frm , WJ l W l lHg | *l TOT, ’gW7 '■T^W 47? 57% Cgflf^T^Rfew RtW I 
7. f%fa? : 4 R7CR 457 NaCI « H 2 S0 4 WTO TTW 1 

br. C3TO I>l!f7? : M® 7T7W Cr 3+ TOT WTO TOR 4fi> TOTTO fTO^ 1 4f& CTO %RC7 
4f^»C'a to te ft<W7TSl tfW %7C7 TOT TO i 

J». 7t TOT : f^o^a a‘7C e 17 ’STTTPR 4J7 7® 'S ?®F7 fTTT^ ^'TTTO' ^<T- 7^1 f^CTTR Sf^fa'C® f7C*T TRT 5 1 
(7) 7T% t*TC?T7 TOT : ^Js> bro RTCTO 477at TOR Tf^TOT^f CTT^W f“0^7 7JTTO 4TO 7t& ! 4 fa®? 
7JTTOTO 4C7RTC77 >o|PtW^ 4t® 4 f»TC?17 f*\W f^CTM Wlf7°v f% 1 TOR RP^TaT TOR, 

TOfTO, RT#t^J7. TTfR# 47?. PtTO '*RC77 RP^Tat R^3(pT 4 f*T!^7 2PTR 7r5 | 4 f*ft?R *jTO 7# 
7777TR7 ^77 TORR RlRRR 4>WC^ l TO <P1RfT 7C# R7R 7TTO C7TO TPTRfTO 77 ^$T 

*T^?R 4T^ TO 7T f77R C7 RlfTW 47TR 75TT W® ^7 C7 RlfTO 7 46 RTC«TT 7C7 TO l 4 Rfes J^f l W I ^ 
4C7*T 7T TRW RtTO 'SFTST ^%W7 TOTOTOJRR TTTO^ TO t 

f^fR « 7 R 7 WT ^Rfw TTTOlTO ^RTTOR TOT 7 sf^?<t» CTOT, TO CiPlfTO, C 7 TO, fTOlR 7 RRTIR 5 R, 
TOR 5 ^, 7 ®R TOfsf, TfTOT 4 fe, CR^RTOT CTTO, RfeTO TOJ 7 TO ?R 7 7 ?, ^S ?7 TTTOfw ^RRR, 
7 CS 7 7 C 7 T ^RfTO ®|fT C ^7 TTf C 7 TO- Cr, Pb, Cd, Ca 4 TO # W 7 , few 77 ? ^Rf^s RTW 1 477 T'SrT 
fefew TOR (Rffe 7 RCR ^R TO) ^7 Tff^W 4 C 7 7 lf ^7 RlfiJlRl^ f 57 fTO 7 WRT T 7?7 7 TO I R^t 7 T 
TOTRT WRTffsTW fTOT fRC7 RtfTO ^iSlwIW R7R T^R I 4 RRW RRT RTO7 RP^T TOTR, ff^RRT « 
^boRRRT TWT® ijfw T^tw Rtrw TOC^ I 47? 7TTO ^tRTCTO R^t7 RTfRS 

I 

(R) ?®fil7l f^TOBR RTO : t^fTTT f*TW7 7WT 7R 'Q Rff77 R7R I t^TTT 7R TR^TITT ?W fR^s TOR 
NH 3 TRW 4C7 RlTJ^'sICT 7R RTR TPR I 4 NH, Rffew fTO RltRT R7R 7TO I ItR® TOR CH, TRW 
4C7 7R7 77R 7§R I ?$fdTO TOT ^ TRW few 7R7 R77 7TO I 

(T) fTITT* f*TC9R TO'f : CT"T R7 WW 7 TOR 7C7T fTOTC^ 7RR% TO CTOR 7T?C7 T'STfR TO RTW I fecT^ 
fRCp7 47R 7C5C^ f^T? f7^[ ®R 7TW RI^T fer KL^M 4 fRCTO ^77 I %?7fC77 ’^T, ^T?, 

SOx, NOx, 57 '4i5T 4®f^ RfetTf.R 4C7 fTOW I RfTCTRW TOW Rfe® i CTTRRRTR 7I7RR few RR7 
C7CR 77 fTC^'C 777R17T? 7^7 ^R^T Rfefe® I '?PTO fTOP^ 7RRT7T7 7WT7 RRCR R77T T^R RTf77 
RTRT^W | 


TOlTO : faster *w 


8 <2^ 


(«) : c&siJiVi t 3 m«ri'» ?R*n <?nlTOPr, 7m ^s f *p¥K, ?®rt sptoPi^ 

^V, Na 2 S, NaOH, ^ ^WT fatTO'elM I ^R^fft*” f*RTO ^5?T<T SR*TT %>U.<I Pb, 


Cr, Cd 4 ? TO ?im W ^ ^*fWH ^TOFT l 


1% 

f^lH <^J 

i, T 5 PTST 

i. ^PPFTt^, Cr 3+ , Cr^, Ca 2+ , ^ Wt®fr ’fTOif, ^ C^T, NH 4 + - TOT, 

NaCl, H 2 S 0 4 , ^ ’PTRsfa ^fS=T WT, TO^T CsTtf^TO t^TtfH 1 


^,. ^Po<P (Pff^f, '5^ Ct 2 , OFPT, iTOT^T, ^BRHT'T&R, >i|«i*j i U>'Jj, C’K? laical (PR®T, 
Cr, Cd, Pb, Cu, Cs^T 1 

'0. 

«. ^TO«T NH : „ wPT CH4, t^lTOT ^tT 1 

8.^R^ 

8 . 1 ^?^RTO '& 5 T, SOx, NOx, JPT 1 

fi-. C^T^T 

< 2 -. Na 2 S, NaOH, 7 m drfS|^, 7 m ?PTOfTO <R, Pb, Cr, Cd, ^f sjpFFtT l 


S3 


_____ c®topt<i f*w 3f®£iM4 <?ph f*t$r ^\mm ®ro ^tx *rr *1%^^ \sr 

’'fRl'r'fl "KS R>'»I(.<1 *ffe*RF ^**p| TOT '©FT ^RT >iR s f5' SlfoMi* 3TPTT TOiT GJjPlPl^C^fi ft<J>U ^TT FbS I 


<Mr 





GSTf*R® *f®H TOT c.'o|»i<i 1 SfTO ^PfTO TOR *RS^ TOR fRTO^ 1*NFPFf i.io til? C^Wfe. 

RR[ *£TO TO l Wr fa’f® RT§ tjRTO^RTO SR*R CO, C 0 2 , NO, no 2 , 

so 2 , so 3 , o 3 , fmw «t^r ^grot, c m\ w i 4 to ^ §*\ m 

Sfit^terTO, SfonepK, Rferj C#® ®M<Mtaf TOt fTO ^rTTOF3?TfR TOR ^Tf^ ^f%TO £f^|R C^R®T l 4TO 'SjTO> 


frowst Irof^n® wf *rafe frofi> srcm<Rrimn 


(*) «j^i^t?r mm •. ftfe*r stffro « fwraroslt sm^ ?mr<i tor i^tor ^ fR%^ f% TOroiRf 

TO© f^rsfso T^s RIPT WTTO TORT R'Srl<f c f fateHTO RTRRR TO’W^f© TOT *RRtf TOT®R TOT RH 1 

Ril froacR £f«H%r totto RR*f rto^ tot to i tor «tr*t, froRro^t tor?* P^ww totto 

Pt, Pb, Rh ajffe RRRR TORT fRWIW ’HPT f?WM CO 3 faf R?TO RT* W TOT 

TO I ^ RTOR WK^CW I 3 W NOx HIPT RstlR® TOR N 2 3 NH 3 ’tTRR '=#?f®\® ^?T 1 

f^#?r m?\ tsnw ar»rw ^ pt, Ru ^3 ir ^ 1 

til^R^ *\fo<Cv Co, Cr, Cu. Ni, Fe, Mn Sfffo *ft^T '®!4jt^C4 W ^ I ^J^T? 

£P»PFP y?r m « %R HT^S CO ^3 Bffe «TR^ I mi ^K»il 

f^RrtfspF ^ « «iF®ft'a* ^t®p t to ^r ^r 1 stfafli ar«T?%r ^r^ c^iwi^ s^rr®^ 

^°r *xr ^r& ^ «f^?r w ^tr 5 ^ ^r^ «rrr^ wl»iw c^ptpt ^nt ^?r 1 



fell (t.^ : 2T«Pf^t?r 


' *r# ^r *rf to ^pntro c^r® «i«m^I?i ^prra* csncB^ to i ®it ^tpnf^r 

c^ro ^r*h Pb(c 2 H 5 )4 w TO 5 3 e t%M ^fror ^ror 1 ^0 , ^srto (?R»f c Wfaaw 






■<U>-(J£I* &V) mkk ‘Jk 




8<n 


^Htf^ ^ *tin?#n?T pb(c 2 H 5 )4 J9r *if#c® rte r^ww tete ^itwcr# \5Tttn#r 

jjit^i^itr (mmt) w to? \ 

(<) . 5%^^ fct - S%£®Wl gffeiw ffH TO tet^TOTO to mw? grr w to 
TO i cmrn ^r to te® t#® r# ^hito cttot c*nror w ter suite* to??t gfr® 

w rro tete w rrf%^te gw toto gr to cro tot i gro ^ttpt cror srfero w®r 
TOTTO® TOfi> f#RC<M te<T f#<r%T I TOT- i. WT RTO m%r g*)C<H *l!3l»fiw|; *. ^®T«T « riTCTO 
TOI ^jftTT '*R'~ 9 f*feR TO; «. G*tW fifrTO TOT; 8. C*tW TOTCW W0f 1 
gw gro rtetm sffenrr nox, so 2 , so 3 . h 2 s w ^itoic'sci TOit® giro gwggro tot 
gror rtefrrcw w ^rrog rt wfo terag to 1 

4W3T crt> tenr, c°$ tero. *m term. 


^WTOf 

rR (."#0*151 »t*1J ®5l«l 

NOx 

i. r#, hno 3 i 

so 2 

*. r#, NaOH ^rr^grr i 

o. H 2 S 

o. NaOH grr + cw 

8. HF, HC1 

8 . h 2 o, NaOH ^r^%rgrr i 


<tN«l ^Jtr CjfS" I>f’8*!t<l £pof% - ?T3'-^' 9 i<p<i c f TOTO 
TO TO rtW I W W TO *RR « Sifter gw 
gji-w rteftrcw to to tot rtegrw 
TOTO TO 1 riC*i<T f^tef ®T C^TOt TOT- 
jq^TvST'Q rtetm fern (Absorption) 4 *TTO<r 
Jj^vgvo^p f fiff^RTT I ^ stfTOlT ^tr giPT TOfi> rtC3T ^r f^ r^T rfrCTOWT W 

fpR^r gj < i te to ^?r i wf c^t® « n>#fw rtegtror wp « ^rtwr gw ^ttth 
ciiwj^ rtettfw ^?r t (imreira rtettwnr 'srrar te<r to - c*nw r^<r g&®cw cwror *ro 
C*t#® «tTtC*RT Sig# « ^rsrBH fc*RI t vspr <£& ^ ^C<M ^ ^ ^fTTt*^ 

<J|<J^|<1 TZ$ l CW- NOx »a? W CBfST, S 0 2 , SO3 (fl? ^HT ^T ^T% 


(Na 2 0 + A1>0.,) H 2 S ^ W (FeO, Fe 2 0 3 , Fc ? 0 4 ) <i'J«lfl ^F I 

(«f) Tj^g ; J5 Tf%5TT c t <py^[f <3 \5?PT fHtf^ <Ii^t^ 33T I (^TR^t? f^® 

intcn wf *m «(fam Whm i ^ w tRfe »ii^!c*ii i -stosf 

w ^ 1 4T75F5ZF ^tjpT Ws Wr "?nx§ ®t^i wr ^ 
v»fft tft^ ^peft W® rt ^c?r f^sfe *jff5 ^nr i ^* > fRra l«4s<i f%f*f^ fWi? i 

®ift « w w i f® ^5 ®iw»iw^ ft#?r Miw ^mrrf? ®rr?^:<r5 ^ ®®trr 

f*j»^D|W<) 5TTWT ^C® ^ WF ^?T 1 <u<t?.lw^ t^ff^T *ET *TCM fv^l^’SWTW 

wrm •pwnr w i t?^ Rp^ci^ <u<ki* w «tr^ i 



(^ 5 % ftqw, srem 'Q 


^rfR *itcb5 1 c 7 ^ tot < rn^ , <mi 'G i ®m ft#ror nn^ 

c^3f *narr i f*n^ ^rrfR ^:*fr ^rt®^ i t^ro® « ^''fsrr® *rtf%® 

ftw ter ijte to 1 te, f%, c’rf^rrtst ftfetf f*r^ 

•^i^kr rite® ter ter rter ^5^ i ®t? f*n^ r# siw terrr ? 

TO®? 'Q , snf*f^ ^sr rrw® ^?r ^ f^r rte «tw i ^ rte^ 

rterm ^s?n?r rwi'StH i ia«fw» rter w®r rter*f?r 'srrar^ ter# ^ ^cn?r tot# rte^ 
rtenrr rnrrsFr i to ®ii>iiw<i ^s tocu nro w m?r rt^rmr ^*0^ r# 
cto ^rrm to rrfro tR^Br to^h ^ror^t to ctot i ^ ^crotr te^ te# r^# 

titer rsterrte vm3H® %to fro w to «to i 



8<Hr TOTO : Hwfa 

i. ^5% %TOF : 4 sfemr Fife" 5F% TOTO^ WFF W W TO Electrocoagulation (EC) 
<3 Electro flotation (EF) fiffeRTF FFTTO STO 3 .ca ^SRof^P® TO I liTC^FE? Al, Fe, C (F 3TO<PUjl'is fa/FW 
I 

a?F TO?mF ^ FfRRTF Fr%rr Electrocoagulation SffTO 'S sfTOTOTFT I 4 Sffem F?T 

tot, fttof w to »iww«h4>«im F^ffeF siFFtfta to to tof i ^ms\ $ 

TO c lk<r*P c f TO'Q W I <4 SI^Rk's CTOT$rolT>?. fTORF A1 2 (S0 4 ) 3 , FeS0 4? FeCl 3 F 7 

FRTO TOT TO l afe^ FTO Fc'FI TO TO I Wf AI TO Al +3 TOTF Ffea TO I 
« f^RTT : 2A1 -» 2A1 +3 + be. 6H 2 0 + 6e -> 60H + 3H 2 

2A1 + 6H 2 0 -> 2A1 +3 + 6e + 6H + + 60H" -4 2A1(0H) 3 + 3H 2 

Al 3+ WHH OH" W1TOF FRF W TO Al(OH) 3 TO TO TOCTF ^fl TO I 4TOT 

ai(oh) 3 to toscwf frf ftto ctorscf^ to mfr cto to ’fro i w tof ffe* 

W TOT? Ftftro ^Ff?a WT TO^F Wf*TFW TO CTOTatFt; TO TO TORF 

to i ^aRF M4rw <#t to ^FF#a to i wr <#r ^ w tot i 4 ’nfro 

frowTro ftfFa MJiw* totot cro frot FfeF Ftfa toft to i to Frfaro totopt 
^TO To ^TOW TO^tFltto Fife to ^ I 
FafTO : tftfe TO FTTOI fe feja 'S ^frSR TOTOTO ’ffTOTTO? (FFTO sfafTO TOv$ 
arr^fro TO'<M TOfe l FaTTO S.WM TOFT ’frf^CTO TOTO TO TO | FTTOfa Ti0 2 , Mn, CO « Ni 
(F 5 SJaTTO f^C 3 lC<l FR^TF TOT TOF ^Jlc<P I *bl(.*it TOT Bulk material 'STfatF TONf ’^'STOT ^TFF 
TOt? rof& TOT'S w TO I ^TTO ^Tlf^ ’flTOTf%TO c f WfT’ffTO TO, CFlW 

^stTOT « Sff^ror^ TOTOW TO I TOFT ’Tfl^CTOTO ^ froTO TOC'T £T*lTO f3RT 5TO 
TO i 4 arfaRifa ^T5 ^%t to w#a tot co : 'G h 2 o ^’frf 

TO I g^%T tjTO f ^' s ^f?r C0 2 'S wtf^a ^TORF TOT TOR TOU 

^Fl^a TO l ^^Fl% 4 2ffeTO CjMQwtD* Fl%f-^DWH>llU4 (FN’TOTT'3 ^’fFTf^a TOT «rTC^ I 
: f*f?T ^,’flfTO 'S tTOJ^s 

'Q ^&br «^k<ji wito 
’fltCTO W fer TOTT TO TO I ^ 

*nt*r to few feifat<M Mt i 
nf^c'TO l«'own- croro toft 
’flfiSwm nr to ^nrot c^tstit 
l FTTOTO TiOi, Mn, Co, Ni C^ 

W TO TO I 20° - 80° CT. 

^T’TSTHET GIW, 5-15 atm m 
FfW 5 TOTT TO TO I TOt FRF 
Fl^cTO C^IW ^'Sri fwixF© 

TOTO FfTO TO TO l to ^srm 
SffSRTR £fTORSf% vilf^fW FTOTO 
RTO ^ITCRs | 

_. TiO ; ^ Mn, Ni , ^, ^ ». 

?®R + n0 2 -> C0 2 + H 2 0; 5FTO ^ + n °2 * C0 2 + ^f?m ^fTTO | 

WTxfe Wife ^TOTTOT^ TO FtW*f sfCTO^T CSf^a TO I ^TaSTO W W FTOTO ’flt’T 

TOCTO FRF W TO (FSFT TO I 



fro fl\*r : sfaRF torom 







4 *p*%r TjfRRT to^tt, eg <2f^% rtrir c t ^ r>r rjrr^t i rirtocrr %r 

Tj^pr sf«tw }Dv5<^ »i Q<|\pw t^ft k®t i ^RR¥ 4i<fyt> IE$<ifi5w» *(RRtR <s4rrr to c®ftt rir i 

\s. #R sflfe : #4 2|T[f%sR RfRRR f% RW mfro* RR^f^ W TO ®TO I ’fifa® i|$c5>5 (NO.O, 

nftl affE (no 2 i, *iRr^Firat? (cio 4 ~) « cjWfiwd?* sr gR% «ro i (?str ^ttrir wsik 

«TO l RIKSffaT 4)RRt® tRSttfR® RSRE® “'TO I « 4R# TOR^TWT 3K * fR TOW l TO^UjlC'SH 

(H 2 ) ^5R ^W^ ^fpaf I ftSTR ^IMWil TOTTO^TOR RTTO H 2 ^ Sjf^RTO TO 

«TO I WtRfR -RRhRi H 2 *brHC^3 RRRRfR RSRT TO l 

s#tr bod 'Shrr stfsRrt r^r-t <frtr wri stcrtsfiIr wf^cw** rrrri^ toi rtc^ i <pc«i Rifac® 5 r%r 

IjRRsrtj^; RlRRfw "TO R^CR RT 4RFT ^RTRTCR Rfa<if®® TOT RTR RT RTOf^ %lfR CRC4 '5[' s T 3 TtR c 1 R=RT 


RTR l CRRR- 





TjWRR 

®IK1R t^R ^%TR?RR^ RICH 1*1^4) FT 1 

no 2 2 “, No.r — ^ 

■ n 2 rjtr 

RTRTCR RlRRf®® 

TOR < ^TFC4 1 

cio 4 " — > 

cr + h 2 o 

CHiO + h 2 o 

—> COi + 4H + + 4e 

Cr ; 0 4 2 “ » 

Cr(OH), 

NH 4 + + 3H 2 0 - 

NOr+ ]0H + + 8 e 

H 2 ASO 4 1 "-" ‘ ' ^ 

AS 2 S 3 

O, + 4H + + 4e 

— > 2 H ,0 

Se0 4 -" > 

Se 




<©^ £s?R ij^TT^Sf 'Q NH 4 + ^ sffSRHR TOT I “RCR R^rpT^ ^Rgf^S TOT ! ^TRSWRCR* CTO= fRCR 

rtItoff ci 2 tort Ufo, rsrt tot i 

<vtwiR f»W8fr® Rsft *nrt^ fair® t’fFKQwr tot c*im towt to? i w c^tsm to rt i 

ft,CTW •TOCTJfayl, STO '2*tTOT TOST® ^OT «TTC3> | <PWSf f%3T, HlPG® f*tC?T, TO f*ra, *fTTO (Fermentation) f*ftU TOR 

♦ifk^f ijTOFr to ^M4 <31% fror i «r^sriR to^R ?ro sffaFTO Rtwr 3®fr TO' faRF® (TOR TOftfTf TO i tot tor 

to^i^ts « c*nft® to 1 


Oo 


ft^mRPT. ^Iqftfolfr, ^tl?T, ^1E, C*PTI? « ml^4 l<l»tl^^”l 


g }^f\sc® OIC4TO 1 ^PMTO ^tRSTf^t ^tsnw I ®T (71 1 #f®f TO'W CTO TO TO CTOTOT TOfT? CTO ^ C^% 1 
>1^ 1 TO TO' %TO Rt ftCTO (7TO ’%fTOP t fR TOTTO ^ i]C¥ RtfiJT TO 

f^PU^WM*! ’STT^JW W?0 TOT C^TC^T S %fTO*1TO®tCR RT ^TOltT ®T 

RTO TOW RTC% RT » R^TO fro f^PTTTO^T TOT^ tRRTT I TOR^® « *TO?R> 

^ esnvET? TOR TOT CRSR TO TO TO C®^ %fro% ^TOT 

I g l f>64 RW, TOTSr R^T, TO « TO f*IC?TR R^I, TORR, TOtffaftTO, RTO W Rt % RT 

TOR^ %fRCR*t fRR^R ii!7Rr fRC® RlCR I *3TOTfCR RaRiCR ^PTt^CTO TOR TOT RfRCR*! TOft ^RfTO I 
TORT 4R# TOR fRRR TOT ^RTRTRSCRTR RTOR RCRT ^RTO RTTO Rptf® TOT RR ^RfRfiRR 

CTOH i fiS^ a| ^f®C® fTO CTO TOR RT i *SRR ^TOrtRCR fRRltCTO TO TOftRfTOTOR CRRR STCRTTO TOfTR#? 
RfRCRR RTOT <i|RR ^TOftRCR 5 RfRCR^I C«TO R?^ TO ^TRtR RTRTO ^RCRt^t TO C®Klt iRRltCTOR 
^C*»P*fT I tro^CTOTR TOT ^TOtTCRR '®'C c tR CRTOI^ R^RTO RC^ Rf srf^RT RTR fR^T? RCR^ §TOTfRCR> 
<5^tR^tR %lRCR RJTRF RTOTR '5R | SRT^RT TOTOTTO TOTO TO ?TR TO4 I ’Sl^RfTOTOR TO5PTR CRRTO^ 
TO ®®tR iTOR CR*f9TOR TO ^TORCRR fRRTtCTO I iTOIR TO RlR^f RTOR TORi 

RR ^RR RR CTOfR (TO fRRltCTOTR CTORlt fRW CR^ I 


RtfREBTR RICR Rf$R R^STIR TO CR RI^RSCRT ^l<HRIR 6 t TO, fRRfeTO SffSRTT ^IRTO TOT'S TORR TORS^KRR %R 
TOT R|RlTst4®tCR WC^ l RllRtgjR R3RJR RHCRR #RRRlRt RTTTO TO RRTTO^ 1%%^ 

TO' C®RR I 



8^30 


totto : f^shrRar 

c*rmm cromr cr$ i w cw wta tortr rtort^ <Rt i crom %$m 
«ri, otottctot totto igw, TO^sflf R^Troit «» c*tttot i wlrou r\s ai^fl» <rto froi?c<M to rktcr 
arr® wt^f crc^ <mm crtot to *m i 

(toi^ctoi aitor : w Rmifa* Jitfliarwo ^tf*tor to frotecTOi afe rr f%a i crom ^ w 

to sufem t stito «Rsm arr$ c^rm f %f% to trot « arm 

160 fl* TOT TO TOCTO fR-CRl%? fRR alfofe\a TOCW. i RTTOTOt fa-GTlfat fWiTOTO TOR TOfRR feTO 

^ir*r « c%5 4 J 4 *m tot to i rtr 80 «mt w<\k tot to eMcrr wiffynl), rttot fafro^, cror^fe, 
c^iwi « aim io5l^ f*r*r igtro cro i iron cto ^imwift to tor torto TOrtror 

RmrcRTO trotTO TOtfa tot to i 

crom afro toto «mm tot to i ^fum cr%to tocrj (TO $ron*ft 

^rom *if*«rar tot to t c*nro ^ Jtowiiw TOfro jfro tott tot $fro to 950 0 - 1000 °c 

«TTOTO ^snt TOT TO I C*TTTO TOTOT^fT CTOR « W TO I TOR CTOIR 'TOiOTTW {% CW <$& ^ 

rtrtot «mw f&TO cRfro « *rar wro «Pim* rcri ^tot tot afrom% toto Rfros tot 
TO 1 4 CRfttTO RCRT fp*tm « TO* *TO, <7T ^Rlfl C^TTTO TO. ^Jim, TO tsiTOt RT bHTW^H TO 
’tfrof^s to to 1 crom tTOmrrop fcmr to Rtfsro *tfRTO to , to torstrs tot to t 

'SRTfro* CRTOR fife* TOTO To TOftfR, *lf4*J«, TOfr CTO « CTO^ ^TOTO R*sm TO 

froths to croc^ iroitcror to to 1 4 5%? TOfRiarr m 1200 - 1350 °c to to t jfro 
%TO af1^sf%<|y 5fTTOt TOTO TOT TO TOP I 

$^$f|TOafTO W, ’iRvbj^. TOfc crom fTOT^T^TO (R'S^TT TO I jfSRT TO wm 1 00 kg CTO 5^T 
'IW TO ’TO I ^TtfRfTOTO TO!C^ TOTO TO' ^TTOlafT 1350 °C *iwMf*"TOl TO l CTOT^T 1^T#r« 

TO t*rf?ro nrror to ^ to i ai ^rcsr TOfr f^s to i air^ fmfro ^tror to w 

TO I TO <fTO I ^ 1ro%5 TO=T C^TfTO CfC^T W af^TO TOT TO I TO^T TOT 
^TOt^^^ 5 ^TOtTOfT?TlTO^TO , ®T^^f%TOTTO l 4FW TOT^ TOT TO TO I 

4 tor altar cto tot *Fmm aifawitwf tots tot to t 

tor «k#, 1^ ^wr cm , TOR cm, csm, ctoto « at jto? cro tohto 

TOlt TOTO aif^s TOR^ i R®^5T *t TOR twi fTOR aiTO^ *&? 8tk^ FMlt %SR TOTO t ^ 
ajfef^ TOTOrot t,«iiRk<p frofero tot to riw i «!ft 'StfT tf®cro ?fe cto ^ to ctor tot? 

^slR TOT TO R1CR l R\t[R, RC*TIR 'Q ^S3ffW CTO RTOR^ *l<ic*i<i UTRl^ C«Tf^TR ^TTOKT 2j fifa'* TOR^ I 



aransfro e> : ^tSto te>iiTOw<i gfrotlaf 

TO^fTOTR : tfjffr 100% troitCTOT CTOTT RPg I RtRT fTOT A1 TO <1^U]M ^fTOT RTR 37 | TO £TR 

40% froftCTOTR RNICR I 1950 RTC^T RTR RfTOR HOTT Rial 10% I 2025 RTCTO RCRTyrfTOT CTO5 WCR 

arm 75 fRtTOR ^C4 I *flTOT TOT TO^ W fTOltCTOTR CTO 90% fTO C’fl^nm i WHfRfTOKTO 

C^3'3 TO^TTCTOf aiR CTORT #T C*T^ | RTR^flR'4 TOmTTO RR^ ^fRfTOTRC^ wmifR TOC^ TO ^TTOT 
iTOltCTOT TO CRTOT TO 1 R^RTCR CTOT aim 90% ^[fRtTOTR (RRl^CTO atfaRTO RTTOm £TT^ I 10% 

wt^fRfroTR trom ftwM %ro cTOf 'anrotfR tot to i 





fajffog n «ri^PHT : CRC*IR «P®Wf W®T TOS ^J^fafRTO TO «KST TOf^-*f#5*T, fW, R*f, TO <3 ^RJtRT 

*ifroj^ Rsfr R?ar^ to cr^grt to i ^^nsr wfetTcro ^rw 'mm Fmi ®ws %ros aipr 
RTf ^ftTOT TO I 4 ITOTRS 4 jR>fe TO «WCT TOT atCRtn TO C^fl> WIS 'tfR'T* TO TO I C^i? 
o| | <MC<i 5 j jTOPSCSTfiR* ft>||?£ 4»1 RW 1 RTR CRTO TO I 4 IRTCR T&^ 4 ITRTORJ fR^tf®^ TO TO I |*l«TilR 

fero afr^fro «trpT <i<$}<\ to to i totrisit aro 700 °c to tot f^nra^t to to 1 ^ji^fafRTO to 
660 °c i 4 '©miro wp^ftfaRTCro w to*t to 1 an^rro to *nw 

crtr tot to i >fgjc^ §^t*t &=im^ toto \»sc*k» $*fft®cR cto wrto 
^■jPiPaiow rort rirr cro tor i crtof ^itorr to TOgtRfRRtR rti^ 

^srTO (M?\ R® R5 RT* RT TO RfRRW TO TO I 4 RTR CTO? RRRifes TO^fRfRRW gRTTO# Mr TO TO 
?TO I 

TRTO C^imTOH RJTRTP TO* 5?TOR 4| RRCRR CRR TOTR# fa>!1?C<M RRRRTRT affaffr® TOT? I ’TR^TRT 

rrrrhi? to i '*io>lj? 1 fr to cto ter® TOiftfrocRR ’skrtotr cw 

tot TO^^fMlf^TTmTOtl 

TOR : TOfR 100% fRRl?CR>*1 CRMT *fi^ I *$(3? RTTOT fcRigjfTO CR?CRR TO^T, ^ST TOH *$ 3T, RfRTOF 
"TOf? fR>jr? TO, TOF05R iRUifo^Sl^T *M>IICRR «IRTR RTa 'S TO ftfo^TOR ^Tjf «TO JRTOP R?Sf5; 'TO' 
TTO? RWIR1R CRTOT TO I fcsjpf J%7© TOR W TO TR jRRJTStTOF TO 1 250 ®C ^TTOTO ^3$ TO 

fR^tfro to to i ^KtfR %rcr an^fro ’tirro toto to to i wk to 2 - 2,5 t 
toh ^ros^rr f^rfro to to®t TO'f® - ^ t toto ^*iI 5 «w cto ctot TO 1 croc^ tot 
Mto w cto r® w to tt froc& <> rf?r c m to ^?r 1 ^ tosto to? *i<wv 5 fc® toto ^TOfft 

TOH^ TO'T® To TO «TO I ?T?TOTO l 5 l»|?^ 05**1 H TO^lt^C®. C^fTO MTTO?nr, Ito^'TO 

F1TO ^ ^«TTO CTO, 05TO « ^fTRTTO C^*T TOR# f?PTl?CTO TOTOt £ff%flna TOC? I 



SMI^fwa ff > : tro?CTOR TO 5 f 53 f 


TO : TOIT ^tfro^ TO TO 1 ? fro OTTs *TO RT I ^ TOt 7 f?CTO? CTO TO l «T«T TOPR ^TOC<P 

TO t?PTI?CTO TO tpTO TO^T TO %TO *TTTO TO l «T? ^lf^3 100% f?PTt?CTO CTOT ^TTTO l 
^HvoT®, W, TOT TO5? $TO fTO?CTO TO*TtTO C^TTf ^T i ^TOR 'ml TOR 

p 4 ^ic 4 to? tot i ff>TO (Tjfror c^i? c^t? Jto tot tro ^tTORT to i ^ jtftR jptocto 

^>1 1 ? W TOR TOo! TOTS- «j? ?R | aflffTO TOTOP %TO TOTO TO *# TO 1400 °C 

TOTRfTO TO TO t 5%R TO TOT *iJR# ^JCTO : TO I 41? fTOT ^f*NT ^TRlRIJR? 41^ TO 
CTOP ^TTO CRTO «TOP I ?^T;J fTO?CTO <MH 4 |%R ^ TOTO f^fsT'TO iTOT CTO TO CRTOT TO f 4 ) 

afer# ■qUm Rtc^ i f^f? m %? c?ta rtrtt toc^ ?rto ?to afm^t? TOf?? ^rro afro 

TO TO RfTO 5 i CTOTT CTORT CTOT TO TO 4 )??. OFT-TOTR TOTOT f fTO 4 ] TO# TOT TO l ^ W TOCRR 
afCRJ? RRT> TO«T TO?T TO® ’ifTOTO R#R TO?TR 9 TfR s f®‘TO i 

TOIR TOlftTO, C*m « R#t^CR 41 TOCRR CTOT TOTO? fTO?CTO TOTO af%f^5 TOCW t 4)TOt affef? 

to ^rrrowft rsitorto TO^sfro ?ro TOmtcro ^ tvw to i to tot to ^tor rrf 

TOT TO TO?. 4)1? TO1TOTR fTOTTOT TOTRT TOR I RTOR CTORT CTORT TO TO 30 RJRTO 

TOT TOR RIC<J> I 


?roro : filter *far 





fr.io : Wtfr iMI^fWI 


wiror : wnw ^?# ro©M ?mif?w g?r i sffefiw? wiiMfawm to cwrcro to cwnw ?t?to roc^: i 
towcw? to *itoi ^cw cw cwtot to i Nrorw, w, 5w?r wnwcw TOft; we? ^ew fwtcw^r to 
erwTO? ?mf? $*nw% www Nrow w?r to tocw i w « w^s £w?r tow wtot §tor w«k 
ctojcnwcw w???ra; to «rtew i ctojtotwcw 1%^t1rof s (3jTO^p?rtw to to? tottw? to to i tow 

^TOW?? WTO fwfsR TO5# fTOW W iTOTOW (Wwfwew ^M^HWfft %*t? TOCTOT WtflS) TO, CaC0 3 , Ti0 2 

ajwfwcw nw&T ?r?TO?? attaiwH to TO i $*tw frotlror, c?fw? s wrow rorojerow wilto roNfew 

totototo arotw? to to, wtro $ wmcw? §to®^ t*^wiw wy i 

fijfaRT : Q TOWS TOW « TOtW? ^TO®^TO TO TO I 4CW TO TON TOT 

?T%CTO Nrow <pm CTO3WI TO i wwgro TOCW Ri ■?!?.(. w®i wr?TOTO? Po wft>t? c^rf^fe? Jw?T we? ]><p<il wNwew 

Smew? ton cwro to i Smew? tow to« mf?? tot to i ^toc? torw <m$ towt tot rofS « tow 

S^%r TOm'TO^ WTO#W TO 4TO? CTO '<fiw 5*1 X|H C?TO>? TOTOCTO f?WltlTO CTOTC? CTOS'¥TT TO I 
4 TOC? TO# CTOTOWT? CTO TOCW t CWW? fww? TO^STNT TO S \4lTOH CTO TOCW l TO W«TC? WWW? 
^WTOJTW ' 3 J^ WTO *rfrow $£? TO <fl?X. C?f*t? WN *f# WTOltWW ?C? TO I 


WWWSl C*t# WtWlTO 4 ^TOTTO TOT CWlTOlTOf TOT f%TO ?T <f1w? 4eW=S CTO WTO £IC?TW? TO W I 
TO«r WWW? JjWTO TOIN CWlTHi fTOfTO TOW *? I <4 WW?T? ^ew tin? W?TT TO I fSffws, ^k'srTi fro^TC? 
N^TO [Ca(OCl)Cl). ^CSSICBR ’TIWTO^ (H 2 0 2 ), WiNtoPT ^TOTOT^ fCa(OCl) 2 J W QFlfTO (C 1 2 ) 
WWW TO I TOT Wt’fCW? TOT%o Wfew ^ST WCW CTO l 4 *f4tasr ‘fiTW TOW fwf%l JPCW^ CTO WN f^T^g [ ^ 

cTOw cairo ww to i ^it^s 5 - 7 fl> tosto wrf 5 tow i siW wit? w^ro w w^*r to c^tto ^§w tow i 
wfwf& wTf^ tow ^faiTO PiPi*h ^row Tow i m wr NNwtcto f%ww crow <TO wTOifw tott to i 
P iPreinfii liiro'Biw to«t cro ctoibt ^w ^TOwrro ww to Iwwr m ^tto cwTO ton cto^t 

TO l WMWW H'iJlDcW '3TRTQ IWfTO rolTOtW WTO ^ WTO ^wft fwfWTCTO TOTOH WTTO TOTO 
CTOW rows ^5Wf& Iww WtTOTO ^TOW WC? TO'SWf TO 1 NW TOTOTO WTO sfl ^ ^ TOTO ITOW WTO 
%cW WC? I $ aftSBTfl^ TO s ro ^TICW l 4WTC? fwwT P(fr Nswt TO I afT$ f*f^cw capr CTO, I^Jsr 
tot w?r ®ipwmw cror « tototo TO cf ^ crori? TOfroro ton wit we? TO\ wto « rowwtfw writ 
?rorw? Pf? w?r to? tow i 



W?T^ 6 ar 



snfrow : ?nf55w ^TOTt w?# wftw ?WT TO WftWT^o fro*f TO TO, TOTOTO 0WW gft^o ro TO, W#? W^fT? 

tot row ro to i Wffw ctow ?nf#w ?wr wroero crow to froitcww wi tot cwnw f?w?r ro c^ i 
TOTOfwwwic? to ?tw? fro fro towi$; ^f|r tocb^ c? tostowtc^ Iton to 90% ?nf#w ffrrotcww w?t 

w TOew 1 




33m 


S'lJ'S 


sffsRrr I'sh'sto shto i tot— 

y srr^TO troi^TOf^R. : cto 5 ^tomc«* ^itort Mta tot to to* tot 

TO®?® TOcr® ^totto i 

*. CTOStft fiUfttfft* : 4 
alRwiUl 3K^S ?llf>5C4<J 
^TOITO* fTO|$C<M TO 
?nf>c<p ^n>iQt'o ’tfro® tot 
TO 43K f?OTO CTO 43 ’3TPT 

« ’iQWh ^tot to i 
o. "GlsPtiitfii falftt^PK *• 4 
sffe?rm ?p*£f o^o 

w^rt c=mr to i ^ (.^ C'-fl 

5c* '©ic’f ’rtawitfro 

(Pyrolysis) <*W 

’ffrolw TO co 2 « h 2 o 
os ’rfro® tot to i ’t^1% 

WRTTO C^ £f#T® TO I 

: taifSBcTO <ih^® ^<t c^fro sroS fjrtrtfrsrrf^ i 4ft ^ko 3m 3\o, 3^3 wito 

ccf'QTrr *trt 401 *so3\3 <ih^m TOt *trt i ?iiP5tTO too - to® wfwror strt 90 % snf^jro^ trot^cror 

43 ^tritto ‘‘Jtort f*pfro?r wrt 

Xtifai ?mm *T*TO "TO SfTOST 4m itffcs cm S3 1 ’i#T CTO*' ^T 4T7T C^t ®TOTO TO i 4 <p'!«c 15 
TO^THI? 3fT*fl? e f JffTOTOT TO" 3m I ?Tff^ <TO# ^33 ^’TRrH TOTTRT 43 TOT SOS sflTO ^tlitfw* 
«[«|?> TO (TTTOl TO 1 TOTTOT « sfjPT 3\ TOPTT 4«HRT ’PTO TO CTO S3 l SRTW OTPS TO TO I 
4W TOTT 51CT fTO TOTOT S3 I (^jfcxl* $%US 4m TOcm S3 43K 4 TO^RT 4m C^PTO 

C^f*n?T CTOR TO S3 I Cfiprfa CSrf*TCTO P’S’fiM CVSTCTO 'SRF’W fTO ^TOTTO ^S<$ TOT ’flf^* C<lfa(RI WfTO I 
TO> 3>ftx C^fTOT CTOT> C^f& CTOi? T>TORr TO S3 I 4 CTO& 1>TOT^C«TTW TOTC^T wf^ TOT SfTf^P 

^’rtro^ toto^ ’ ntor ^?r i 



sfTOfea oo : srrf^ frotTOroro eRrefro 



flar : ’flf^^RT fwlro 




-a <iBm»i mnw, «uh|^w, *pw, w, c^wh q aiPC4 


TOlTO « *lt^WC*Rr TOT?T CTO iTO^CTO *SRF 'QWf l TOTO ^nf^f^TOT, TORT, TO, CTOiT *S 

?rt1^OT TTfsrtlw, WJfofTO 'Q ‘'iRc^C*}^ alvsi^'slW ^RPT TO*T I 5TOHSITO 

TOT ^TO13T TOfW OTsfS TO TO ^TOTCTO C<MWlfD^ 2j^f5^ TO?®T fTOf CTe® ’TO »TT I CTO^H CTOTOTO 
W f^CTO SRjsfTOo CTO 1 TO I 43 TOT TORT TOTO 2TTOT 43 CTO^T ’iRi^fw'® ^?T ’TO 












8^8 


*far 


©rjHi cter tot 3<pf©c©$. w %>im c«rc?> to > <?to ^ to i r? f<H i $w tot 

^^ro^iw cw ■wrtfr *f f?m ?w <roar« $tohr n%?*t to® to? 

to? w$ f?>ii 3 c?*i to to? ?tr> i c? $totr to fro^rc? gre ffoc© c«rc?> sj<pfe « 
ipf® ^rr«f=r TO©r tor to ^tro? to? totto? w ^TOpfr §tor to 
^iwi« 'srr*^ fcfcr tot *w? t frolRR? to tow^ir? «ct? ctot ctori? to& ?r 

«^5ft3r StfaFST ?T? f?^T? TOt ^l«q?|<j f%f?C? TOT R§? ?? i WT 5R7? TOjfft ^TT TO ^TtW I 

RRIRT J 1 w lR? ‘"ifiiaiH? ^ifK^ I TO 1 ? R?, TO RTEjT ?fTO TOTO? CTO - TO? 1 5 RJ C TOTORT 
TO’Mt c^R iff C?R I Wp ?TO few £Tff©C© CTOT ?(?C?R? TO 1 TO? t??# (TOR RT ^R TO?¥ 
?^TR TO ^(TO^R? ?T?TC? ^t^RT 1*Ff?R TORR TOR TOftRfTO, TOTtfe? q ?f?RTO©TOC? 

?t ^TOrf - to ^*ri? tottot ?rc? rt i tospt? ot*p^; Itoto to %*r%t r*itoto? 

'SRI $*IMtis f?TO?RR TOlf?TO? | 4 W3T fTORTOR ^St TOW TOJ?T R? 4R? RR? CWm f?TO%TO?T? 

RTRlt; fippff R^ I ^rf© from ( 7 TOI ?f?R*f ?TOCvf f?R[$R *1 <£)?# TOtfw? toRTTTO I 


^TO?R ?T C^rnsj = ?R*t|(W*f CTOT? RTRT ?f? R^ | iPR? RTO? TO<pf?c<P<l, TOTOn? TOTRRlTO RT i RC*I? 1 r 5 )H 
f%, RMIr.<ibT ?JT?T, §®f, TOwfS *IWM? SfRlTO RTO ?T RTTt? $TO?R? i «ff®?^? RT?I? tfifro ^ »TT 
?TO ^fC? | &lf©TO 90% wGIrI 5? Sfferf?' 'tETRTO $?$ C«Tf^f i ta^sT f^*ffeT ^l ^ i TO 

w%Tr R&n^o f?R*r ^g§ ^iii^iPi <mi ^tbt [<5^51 wr *w ^fi<pr,« *frc?r 1 wir ^<pf^snji R45: ^ ct^ tott 
^ l I 3 RR*fSTR RfW ^R^f% C^W !>”SaJi^ (R^a C^fR^ 

^¥? ^ ^snro ^st Rff 1 ^sr to few cto> \§tito fro, fim rt*t to 

C^ C 5 i^ gwm ’fR'Ts TO ■'©f CTO^ ^ 5 ? <FS, ^ 1 ?, ^s f^PT? WIRT ©RfRj ^^?T c t l 


<5 ra^n^C^sT £ifefj |<3 ^ 5 fqf | CTO? Rfofl ^I 5 S«T ^5 c?f 5 (RtTO 5 <^< 1 t 'TO' ©Ti^ mit i£|? 

^IC'St <pi|BRc'S ‘ p llf 5 c<i R'SHT I RRftR ^ < lt?®j' 3 » C«T^RT ^<JlC<J> srfSRIl'Srf© 'S?! R>f l ^C<W WT 

R 1 TO ^’ 9 f? 5 <r c f i w <> |Rvs)'Q> ' 5 TRH ^R^|<i ?»R ^a'Mt ?? ! ^ 9 ? 

2ft? 50.000 2ffw, ^(r<p fife tf®R<jk 'Q 'SRJRJ CSR C' p f*n? 1 wit^R ^ TO^ ^ SffSTO 
| ^Rw-fstsa tw CTO> C«TI^J? f?>llS>y4*l?. «£l ®<Ff ^Jl? | 


•NJI^RRflN : ?ReTRTOf ' 3 H<pR<r* ’TT'SHr ?f? RTOT -sff? Rt 1 t^ TOffirfTOR? ?JTOR^ 

C^ 3 [^ I *|R' 0 J'G» ^SflTO CTO ■'am^RRat? ^ ?Rt TO l ^otR TOjffe TO^RfTOTO to To 

TO TO <#TO ?s?T ^T l CTO? 3F5F3 'JTOf «R§T TOTO TO ^ RRTO ? ^SlR 

^RRto %to 3 fm to uwt TOm ntfa r«?t ^r i ctor frotRR to fcm « ?j?to 

^TOlft'^TO^^nw '?f?TO? 5 ?t?? 1 ifl«lR R>il 5 .(.<pn alOwjl? R ?Uig| 5 iR?|Vi TOUT TO RC 5t ? Rf& ^tfTO? TO 


90 w\ Rto to 1 ?#ror 10 m ^cro fero fron to toitR ?rt to to i ^ i ^RRaw ' ?t^? 

R J ll?C < T->C e 1 ? TO)C°f C??^ ' 3 SI? ?! 3 ? " 5 ? , ©)* 9 l*i(.<P 'OJR^ '€ f*tRpa *J<jR? ^??v?IR? ^f]% ?? | 

TO? : TOI^- *l* 1 jOH Sfp^ I TOC 3 ? TOfw TO CTOTT TOTTCTO? RTTO 

R^ 1 < 3 l& TOJ^f TORf?f?TO ^TOR 1 TOTO ^TOT^t, *tf?Vsj^ TO I^WM CTOT R‘'G?t f?fe^ 


CW- (RijjfW R fS?. t«MlwU?, ^TOTOT?, TO, f?f%^ ??R? TO R>i l ^,C<W TO 

^?T 1 t>RI? ^RWITO 2 f?fR R>||e ; |\© o>c? ^TOTO <TO RSTTt "?? 1 W©??? ilR ?T?TO ^TOT^t ?^C? C©Hf 

■5? I ^IM fTO^CTO 4 ?! TOTR? WTOf? ?Rf TOtC?? Tgp!T T 5 TT ? f^T ©tR ?5 TO TOT TOfi ©r^t^f^ 5 ?» Rt^f? 1 

^ : w ^sw ^? *rrof 1 «nst to totto ^ to i $$ ctor TO^ r c©^ TOt 

< lRc?C lt l? TO Irot C?C© < TtR RT I «fi§T ^TOR R 52 T 5 ; ? 5 C? fTO^RR TOR ^R?t? '^R?i' < T TO *f|WT TO I ©M 
? 51 R? R’t'lR? <! 1 ? i£J? ’ri^CTOR? ^* 1 ?^ R^Sf 1 lilfS 1 ^j?? «Tf 5 ^R?» sjfaji^n t??|? CTOt? 

f?!^ ^c© ©t^ST <> ff?©i'a s ?»R ©!C<P ^RTltTO ?>R ^[TO? ^‘TOJT^t TOT TOT ®TTR 1 

C?TO : TOTlR? (tPRf%? #t?R? ?R^ 2 Nlf«ic© ? s T 5 tRf? ©fw<M 1 CTO^ ^?R? ^ 

? s Rrspf? F<il©f| f*t^T 2 f 1 %^TR‘ ???RT? TOTRT? Rf©fj CTO? 4 ? C?f*f C? ^ 1 ?©^ TORF 




R^t^iRR RRTRR 


8vbtf 


Irtrtr ajR sN>fwc« ^tr Rre i <£)rr rtrtstr c#^ ®iRf rsr rttr^rt. r?trr |trrt 

fe;>1t<! RfRTRT*iR RTRT^fR ’’Rfe RTR RfCR | RStT Rf'IWTR RTR ^KR WRT RTR ^TRTR ®f 

ftfe R>TR RilR'SR Rtf?M fRg RTRR WffRSJ iR^n^r rtr RTTR I 

R?ST5 RRT RlR®]^ RTRW C«W 'jRRtR iRRltCR^I RTR R9 RRT RR | 4 m dm 2fT§® RRT fR CRTS 

RRR5T, RR RRRR>t, R*TRf Rl^ £®lRR ^ w RR c f I R'SfRTTR fR’S'SffepTJ '^.RTRTRR Rn>rRFT (.■’ICR'S vSTR RTRRfR RiRf 

^tr ritr i Rsfr ©t^ rtr^tr |rr’ rtr *frfRTR fe%TR RitcsrRJw R%*rm rtr iRTRt rjrrtr ^rtrt^ 

RT® RfRRo ^R t RfRCR^f® ftfR CRTR RTR7?5TR tRRTtCRMR "QRR? <5RT RR tRTR ^TRR CRf*f | RfR^f Tff CR^, 
RR S'SftR R>TR RJRiTSfR RTS £®1RR *\[<\< f .£ ^fRMC^R "St^TTR R^SfS RTR ^ CRTR R3 £®fR RRT i ^T® R>TR 
*#TR*f ^R“ m Rf^ST 2t®TR CRTR ^flR%R ^Rfw RRCf l Rsfc m SRsTRTRR CRtTR R£t) 

WI-ISTRi RRR’RlR 2f®lR ^fRt ’SRTfRR I 

nf^R- rt#tr r®j®tr ?nf>Gc<N rtr^tr 4t®t cRf*f rtt^r cr #rrr rr^tor ^r rir^ir st^tr t 
?Ttj^R RRCRif RTR RT, Rg 3R RT. RTRTSfR® RR RT ^RR f% ^Tff%Cs iRTR'S RTR Rf fR¥ RRt^f^T RTTR | 
RTRRTTRR RR RfRap^ R5R STtlRjR RTR2?T R^TR RTR RfRTR^fTR "SRIR^ fRRRTRR "5T® CRTR R*RT RRf '$R | 
4 RR Srf^R 5RRTR iRRItCR^ W ^jRRIR RTR^IR ^'RTRI^t gfl^SW RfRR^ RRf ^R RTCR i ?Tff^RR 
^sT, RJTC^R, ^itR SRT, 5 f!%R ^IRTR. I^R, fRf^ CWTT } W RRCRR ^RT RTR^HTR ff ffw RW f^RCR 
CR 7 ^ RT fROT RS5f^ R^R TRRfti^RR RTR CRRR RfRTR^fCR iRRRCRR CR^s R^T RRT RfR f^R (P5R1R 
RWlW*tC<! " 5 fTRR CRRTRR RRRtj^T 51 ' 5CR ’JKR I RtfRR«KR RR 7 ?© (]R??T f?RT^CRR 2ffeiRTT (i) RfRCR^f ^JRR='f. 
(ii) ^*TtRR RTR^IR RRT, (iii) RRR?TfR, (iv) fR^ ''SRSTRWR £f©TR^R RRf ^R? ( V ) ^R ^T ^f©R 

f& CRTRTR RIRS^R R%T^ 5R RTRIR 1 ^ feRRR dm OT RTR I 4 RRR ^ C’TTRTR a®« RRT, ^pfRt 
R%^TR ?^TR CRTST^RIR ^‘ 9 f^5» RCR C3TRT, R[f& 2)^5, |tTRTR R?5f?; RRRTR^R? RT^T 5R 7 ?® RTR | 
•RRR RIRT ^ C'TPSTCRIR RR?5T RIR^rs ^tTRIIr CRRR- RRRT. RT^ RT RRfRR RTRR dm RRTRT 

CRIRT, ^SW fit" ^R^ 2 |«'®^\d RlfSC'S RHRRR (S), (N), RRR^RlR (Pi 2f®fR tRTRITRR 

WRR RR ^.RrJ" RTT%R ^RTRTR RT^R RSTR I RRRtR RTTRJ S ^R WRR RRRT ^RfT SO. RTPR 

RT?R ^RR Rt>TR I t6" CRTRH fFR^TR 'SfR fc® iR^f® ^f^CRR RHf RsRT, ^g - € RTRTRT ‘^FrR'RR RT®R 

^■'WR R^rr RT^Cf fe*t RTP RRcf ^sil^ , (^fRRT C®TRRRTR f*WT 2|f®^IR<l f^RT^ a f®fS® ^m\ tt^R 
CRtRTR fRCR fRRRl^R ®TCRT»KR CR?R R1R# 
stf^RW ?®fR RTR (21^1*1 ^CRR fRR^ ®fRf 
RT'S l ^JTTRM ^PMTR RTRRfRRRTR RR^TRR 
RlW© SO z , NOj, CO,. CO R1R RfRRTR Mr 
RRC© RTRTR ®fTRT 5R t iflRR ^"' ! RRTRR 
RfRRH RtRRT^ RRT RR ppm <4^*1<P I 
fT%R®TTR RTf RTRTR ’5RR 2J®TR. ®r*0!K.t(_j<| 

^RR fRTRR RTR F*fO « ^TR ®RR 2TRTR I 
#RtRfeUR «RR a®|R RRTRRR RTR 
afRTRRR aRRR RRTR I WRRTRR vsl^RR 
RRf^R ■'JTR 5i%nT® R^ff^T ®T3 St^R 

^7^1 Q-.i8 : t&TRTRTR RTRTR RtR tjRR 
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: fWt?r m 


arcrrrcTOia aa <s afaca*t wfaaTO? tojw fefew caar aw 2015 - 201 6 wf ^na aw a*t ^wna tc 5 a ^tUi 
c aw 4a* 700 wife ts ar» awr totcs t 4 afeww fe*fe totc^ aw 60 *wf feia afe?r 

«tn 7 r, co-. 1 a fcc<H fec*WTOra ar® 4 con a^wrca fea^ awcw 'ffatafear ^aarfew ^fe 1 ^ 

acarsia 1 cac*t ©a* ^ac® 3W afaca*f ai^na ^fec,® ^ 1 at wicaf 

^Tj®rf? arasW's ®aarjj«TTOca aw 1 ^aica fa*fe ^a ar wtcai swiwa fw^ c^mt'S 1 






f^r^ ^rrgf^ fe^iw « w^nw c^tcf. fewc^ wfea a^maarsw ^caa aiaai^ 1 w a®ma aw$ *rffe 
« wt^w a^F aw waw wi*a 1 feaw. ®rr#w a#?, ffe, tewr, tew ^fte 
f^* ^ iftMifr ate- 3TOW arnca, aw te ^fTOJa ^ ^ 

a actiW 'in>JTC 5 T 1 '§rMlt*W caa-ifl WWW awaiHfe^ 1 ’ffMlfe ^a® al^iWfew ^fr1®Tffa ^ 'jfe ^"CW ^M" <Ml ^TW 
wu$ i amwfew ^mfea tot wi, few, wa*£a, wrfew ^w, ar^few arm a®te amra awr ~m 
vfi^<fi i ®tw t ca a c^t*f aiwfew arfefefe^ fa^ (.•$(. 333 toji* cafef t 

^rife few w to te ^amcaa CTO ca*r % ^faar wire, aa amtfer tow ws w 
Waal'S WIC^ I ^ faactf W1TOT ®llC s 11&^r aWT ?t^ I 


w i fefe* fewwiq * ; _ ^ 

Trn»rf^ : fa^ Tgaii wt aa 'Srt araww aja i «w«iw aapife aroa tot ^^*1% ^ i 

^ify tQ T^ ^ I W I ^ te fecro «TTC^ I TOT a ?Wfe^ *t% afe?fe® 

^ | ^t]g| R ip^r ^aff ®ra*ife ; ?' afesna c^fef i ^ ^taafew ^icsr aifecife fe^r 5 - 


^tto i 

^^PWTO T : r ■ > 15 «» S 1 ®T 

^arw i ■^ffertfe aw crofe 
afec® w ^rm i wrsrrctw 
Grc*r <w*t TOwt^ ^waw afe 

'STtfe^s $,C 3 C$ I "STWi ^5 

^sf^r afe caw afefea" 
aw 650 aw«rr ^st^w awr 
arw i asi^srrwa 
a^srawsW a^wca aw^nfefw 
feijr^c^ fewra ^fe*rrsvw 
3 rww few^ afefe ca i ^ i c<ia i ii (W^m, '¥%* c<j*Cic^w araratfet anwfefe^ ^rarTw wc*w ac-riww 

aiasw'S ^aa <T>*i®iifefe<p 'i® r * a ^5 fe^j^c^'y ^ac^w few i ^ afeww fecaw 

amTOT * area cafer fefemca 1320 c^Wfeirfe wswftf TOrrfefe^ ftewes? 
a^Wf <5ferc?i aTCB^ 1 aia’wfewt 's 5 )c*w 'srsfww ^^awrnwa awaaT^tc® afefe 1 000 caaT'saf^ 
to TO'Q gfe ^a i fefe^ xfenw* afe^iRT ffewc^ >i<t<r>w i w?wnfe fe^wwes? awrmffeT 

^jfefafew ^rranw uwt, '&law 'S afeai®r arw^s awfe <p?iaifefew fe^www ^tow aferwt'Q i>aaH 1 
•a. ^*tt : aw^nfefea 5 feijwwcB^ ^r ffMtfe aw=rr 1 a? aca^ aw 1 ^jafe aw«TT crow 

a few 1 ^ aT'swr area 1 ^w wwarfe ^aw acaww a^ca at i tot ^acafaa wa war? at>ca at 1 caatca 

C^T ®iw^ -[fe ^5 ^TWta 5 W? W# ^TTO (WwfeiW 3 TW ^ | 








8. atow am*r : cro^TOmM cR%r, ®rt ^s *troir W & fro to »ni4M i «gsri3r 

SfW 2|F®&!? «TT?T Pi^k <pso® ^ITTO ji^osr 4 h<wg 2fW '<ito<n«i TOT 'W^' I 

t. faw* *i ft»sH t : Pw *tft«*«-n ^rrfro Frfro « w^nft 4 ?ro<r sfw $k=r tot w to 1 
cro? c 5 &tc 5 T#‘'^ vs Roto? t>ifroi ^nfr •^ffroro tot <3 arror ?ttotr tot w? i 

h. fTOW frW l fl* iS’PT : OPT fajRTO I TOT 1 TO ^TfBfe CRTOTOTT >W 4 »U C<P^M, 

re^ r cro *iwnf*r TOfefw toto 1 *to<t ?ftto « cro? Pr®?m 

TOtC® TO=Ttf%P3?> RlJ«y.<K33<i t&*m ^C'olUi 'SWf (RTOT ^CB? I 202 1 :3 Tft«T 20 kfWl? CTOTOTfr PhjJ^ 

fcwmc-m *#^?Rt tototo i to 10 tor mi«^ ^rtPr® to wn%fw Phjw^ 

CTO* I TORTW 2013 RC*T 'm 225 f^ft'STTf^ TS’S^fTO TOT TO^ TO s lll'»l'a<t> C^TO* ! 

05.10.2013 fTOl? <TOTO 1320 FRTTOITj W®t sp^frf TO*1lf®PM> ft^WCiR PRH TOST 
^wrf? tojtp» ^ tot w t 

<*. ^tfJltf l H : «a *ra^ TO*CSRT RTOT w 0 TO<T WTS^H ^ | TORf? few, ^<m, *|fTOTO, 
2TTO <]j<]^|<4 ^<1C*^C^? Pfaffr '®tTOff&? JP'J&'of I 

^^st'Q ifl wrfR a’TOsm sf^BaR *p$ rttot i ak-sro c^ toto to ^5 tot ?nr 1 

TO*i i fep3<fr %rec^?r ^firo *n*fknfif crofaf ms 1 cw- 

i. *tf%m : «f 1 %^n<r wr *ffro*r froroRr mm r «rro 1 tomi? %rei*rcro to 

vffsRr TO 1 towIc 1 *^ f??# TO 0 *T ?TO* 1 4 TO tracer 's?'t<>iR »!5 'Srtrt ^T < ^TT'S ^I<p^ 1 

^rsr ^*1! ^ii^i i ^«jPi'© ^iic^ 1 

t^*Ri it^ : ^ ww l^c»!W < #^ c r ^ft s?r 1 c^rr c^rr cror ^ 

30 - 35 «r*r i «9 f^fK <, if?wtm ^it w w Piw 1 tt ^r 

CS»T^T PjW'Q ’iPlMC-R *^f^> ^TPR <K<! ^IfW | 

O. «m : W 0 W vof C«l^ s ^?^ < 1^4 W «m%?T *t»fTC^ ^ | wrfa 
w:w s, n, p. As ar®^ c^r <i®>ih 1 w^?r <a?it wnt® c%n *1%^ ^sr 1 
cto, s c«n^ so 2 ’tjpr, 4 $ *tjpr 1 who ^ mr ^nrr ^Prftc® f% 

^TWTT C«fw atm f%*f C^# fw SO: ’ITPl WPTf TW5 | S0 2 ^T®f TO 

Pich h 2 so 4 to aitw 1 *it fro i so 2 35 

■^aro wm wt t n w no 2 , p to - p 2 o 5? as to- as 2 o, to i m 

I 

8 , ^t*lW 3 r : aT^slftj C*T ^TW <r><il ^ 3 J CT^TR ^Hk<i <M] > 1 «'S? ^TT «TT i 

(?. '^Pm IRwiTO^ ^T‘ i TO^ TO'f TOtt TOTO ^ 1 ^ ? 1 K^ I ^ CTO> 

w, ’iRro « wi ^RCTOlt TOTS «Prt TORR i 
‘ CTW I CTW TO 8 T : ^ 7 ?TO (RlTOPf TO^T « ^RTOtCR^® ^ 3 fTO TORR ^5 1 ?mTO 
^PlOTO’?! ' 5 RT W% *\9i<W «HTO TOTSR I 



^JlWt ’lll?«WH 


« ^m?rr «mi«fr 



(Concept of Nano Perticle & Neno Technotogy) 

*ij |{.*il 9 1lfiX<P}t‘ s i 5.0*1 1 *1jlc*il ’ti*iRf*t§ ®iPi?i®I < pR (Amorphous) '®I s i'?i»fu<pi<pk (Semicrystalline) 

v Rf v f m 'src^fT 'ai'»® < ’)(.'*i s fcmT. sr^ 'S ^rR (Dimension) 1 C^TC^ 5 100 nm ^ ^IWT 1 <£) '4HR Rfej^K 

(Dispersion) ^T *F5tt Wst TOm TO?' ««T C?Pt l ^TOT WtPl, 1 

nm TOT 10’ 9 m I ®TTO TOTS ^RR TOC® TOT ^SITTO? TORt R ^ 1 I UP AC ^ W^lfl CT 




g^v wffro : fait? *iar 

TOW WTTO l x 10 y m CWRP 1 X 10” 7 in m TOT WiW Wl ’(fcl W f .JTC^Tt TOT TOT TO 

sm^i 1970 - 80 « ^sn 7 ^<Ft=T ^ ^rrc?p ^rr fe^rc^r ^f y© wya mo 

wc^fron ffsrtftwr 4? wroro wcro wrcw tot few? \ 4 ^s wsro ?w® wsli Rr wjw to? ^to 

few* wmwr to TO 5 1 

^TTi?rr wfroi i w* i fg m ^trror ^w. ww*Hf^ ^ ^&®c®rt to 4? fe*w ?to<t ® e ti^f w*^ TO *y ■ 4? 
■s^ifj «|[^ oi-q i wf** * Wwmfs? wot, fw© wfaw '"tfe ^ widfaw w*r, cfftw 41 ww ^ wfysrffewro, 

7m*fo non linear « TOfa WfiRW TO | CTOW WtCW WfBwH WW?f TO*t y TOp ^ 

*SflW© TO I 4T7TOT *fer TO7© WTO W^WJFT ft W W& TO Mt*r ( Building 

biocki to <aw fero cto *R 5 fro> i*m *mn wt*ro few c? yw 

TO fefel TO WTO WfelWCWT W C<M I WTO I 4WT1 ^ felfe© 3 ^WW r TOT 

TO^i ^fHv<P Crystal lattice TO TO - WCW I ^ Crystal lattlice <3? WWC?f ^W? 1 CTO*)<i (Unit cell) 
<fq^TWt TO CWCWT "HTO 1 !? WTO TOW TO W? I 

iTTTO WflfelM W*T TOlTO (Bulk material) 4? WT^T WWTNfep 8 TOfef ’fewr WW ^wSt WTfeft CW© 

wwfei wwto #f^ cffe toto y ; fro yfo wro yr wro crora 
fro TO ^TTO 1 *f WW *tferfw® W *TO l WTO y ^iwwn WTO WTO 3 TS *Tfetfff%<T TOT 
^ ralTOlfl *ffg; o , »Rr® 'pfrc<T | - skoi<.»I° : uiR<p CWC? TfafiflT fewwT CWWTO WW HJ IcHf ^C3f 

■q i Wfeft WTO IpTW? WWTfVwWW C?ft 1 "TO-i WfWRT *5“i3 T^sW? W WW CTOlTO 'TO 7 !' ^f^TOTO ^[% 
^ l 4^5^ oTTTO fes? WTWG Iff C#© TO? ’ffTOTO CTO TO CW, CTO? ^T TO, TO? 

TO»^ cto irrsf^rr to? c^lw *m?fe y c^imto wfif ^ y jy i 

TO^SCTO WTO 10 nm TO TO ^W^’PIW ^ CWf TO WTO C^ftnTOT ^ TO a v ^ 
TOCTO (Memory storage) CW31 TO^T^TO RC*fi ‘ P HI® I 

TO7TT ■'ITfSfjMTOf fTO TOTC^TOT folflC'S ^W, CWPT 5K^ ^ W^?a|'J ^RTf Sf'sfetll 

ijTsrg ^vSTO ^TIT s? 'S iHW TOT TO9W ^ TO <*ltw I W’l'^nSBT *1TOT 

^TOT 3 T 5 JCTO 'AI I ^J'SC^H ^« 1 TO TO TOTO 'arfWTOTO TOW W'H SjfSRlTC^ Tf 3 ? TO I 

ilW^rs WtWT ’TTf^TOTO ^RXF TO« (<T*f fff ^f*fST v tR«nR»'0 TO 1 W*H- 
i. WlWT ■'lll^TO^ '^TOllSr^ (Zero Dimensional) W1WT I 

^ITICW ^ifTOWTO ( Amorphous) « ^SfTO#TOTO (Seinicrystalline) I 

o. ^mwr (Bulk metenai) w^trr ' p f®m4 r i 

8 fiRHW ?T Rcte:^C e H TOW (Dispersion) WWTTO cf*l I 

* * * ^ 5 

d. W?TWTO TOTTO ^ITO ‘‘^ITO CTOTO ^TOt*T I 1 mm' WTOTO 1 kg WTO 'TOT ^TOt 1 nnr 
WTOTO 1 mg WTO" WTOT *nfl&WH TO TO°f TO «fR^ I 

tofl* ^fr^itro w wroTMfro ^tkro ctotcto tot cw® w ^ to i 

S. ffro'T C*flTO^ TOT W1WT Wf^TOlTO CWS WslfTO^, WTO ’fH ^'S'TO WTO WC^ TOtWTO WTOTT WT1 1 
2i#£ TOn w#i^ ^nro 1%t% « towq i ^tort towito wt Ifetw wroro 
(zrro ^.wro Wro® wqhh ^witot wto> f^t^w w wro ^ifrocro ^ 

TOT WRT TOT^ i TOTOT Wf^TOCTO ^5 WWl >5TO ^TWTO 'StW *iilTO( fij^feC'® ^^1 WTOH 'Q 

totoj i frow to ff® wf^w *i%, #® ^ wiwfvw tot, yw wm. ^ 

£ltTOTTO5, Non liner optical WTTTO « TOt WTTOT al^W ^TO <3 W^i TOTO I TOtWRT <8 

^wswwro ^«iw cror wttot yrr ^?r w i y f^lrow fwiro ^ 8 

2R7TW ^IW TORT R-NT1TO I HTlTOl wf^WM WTO TO SfWfr TOT? W^4“ (t»(WTOT tWETTO ^TOTO 

(?TO5 ‘iTTO WTO 5 f^TO TTO WTOI? TOT TO WCW ! wffi% fTOH? WTO WTTOT ’IliuWH 8 WTOf ^pgfTO 
^TT^fsRs fW^T?*) WTITO 8 fW5T WWTOTO 5 W^W WTOTO l 





wfr?f®® ?R7?*T 





WJ, *I|IwjIct« 1W (Comperison Among Atom, Molecule & Nano Perticl 



(.^Tf^f<r> tottwI? is®? ?tot ?T? TO*3t? r^, fw w»r 4?>® (torw «n>i!^ifH<i> f?feTO? r?pt1? 
^ktosw <j><\(,*> tow wr?t tort^ tot? i 3(.'©)<p (^l(.q<i to®!® ?t?t 4f oTic^? «i<iv!i^c^ 2j®f*r rto 
?? i tort'J 4c®tf ■fg c? 4W «if?® <rto ?t? to i *??# tow 

O.l nm. 3RTT (Mm TO C?tf*T® TOTOtf? ’fE^R ® C TT TO TOffote TOf tH®R< TO TOg I R ®W TO® l 
TOfiRf ' E Ttn»<>jl=T RC°lf ^RT dimensional 'S Nanostructure f?f*fB Semicrystelline TO amorphous TOW RT? TO®® 
^®f& dimension 10 CTO® 100 nm '■S? RWT TOW 1 ^TO Bulk material 4??, TOTOf?® ?T TO?RT c tf?® R&ER-sj TORI 
iS Rfi> TOffaft CTO® W 1 TORW ®TSf ®W I NaCl Crystalline TOTOS m TOTRT TO Semicrystalline ^ 
^ I TOTRT TOTO Bulk material WT®f? TOW ^RT? ^TTR? TOT®T? ‘fij'fid TOTOQ to? TW^ TO'J? 

^ WT?? ?? I 4 SfTOR *lTOt W 'S TOTRT TO? TOT f®g TO*ft®T? ^nOTTU^TT TO TORT 1 


Rlc°i*t to*jI l „(? tot®i? ®Wk TORRHf?® rip?? ?to® ^rm W^ript to® ^ crTtrst crr? 

C*l? %TTTO nw ^ i TOTOlTOSTW TO®fc <ff® * 13> HW^ TORT'S? TOTTOTO (?TlTO) 0.05 nm - 0.57 nm TOT I 
^fTromn Li, Na. K, Rb, Cs « Fr ffllM TOTRHf?® ?TPT 0.304 nm, 0.372 nm, 0.462 nm. 0.488 nm, 
0.524 nm 'Q 0.57 nm l Ulft<P TO<J C?R? TOI^Ci&IC'SH (Hi) *5? TOpJ? ?TPT o,l nm I 1 fE| TO'pPJ^ f?RfR 
"TO 2-10f& TORT®!; TOS?f®® TOl 0. 1 CTO® 10 nm RJWfaPlfc TO? TOW I C?tW® TO<J? CTO TO TPT WXTO ®T??- 
?W? ??PT 1*1 Vi 0.154 nm, WWfoR? RFM fTOTOR? ?^PT 0.133 nm. TOTl^W^R? <^ro? 

ferTOTO ??TO 0.12 nm I TOf?®T??*f TO? ?TPT ^^ITOs 0. 1 CTO^ I nm ^T'S ^TOTO TO 
DNA TO? TOTO 10-1000 nm I droTfTO TO Si0 2 , SiC. fR? »£PR cTOf^ C^ltu 

’ITO*! ^ I ^ TOW 4W? ^riTO RJfWMlflftTOI? ^I<MW<! C?^'S ?S l ^fW. vSr? ?fTO? 
WtTO TOW TO? IpRH TO ?? i 4 ?# TORT TO? TOH? 1 0 - ! 00 nm ^? TO<U ^TIW i 


■=^5*1 : 4?^ <FS TOW? if TOJ=f ’PtTO? TO^^ ^ TORT ??f? CTO TORI TO? 

^®f? "jteT l TORT TOT? ‘ S ^®TR? ^fwf i ?H? c f (TORT \5RJ CTORT 

■'WfW? TOC? ^f^RTT? '5f" 1 *TSJTO TO? f?f3F?T Rv?1Sw TO I ^TT? ^Trf 

?l?lilPt4»®lM «lf?4S rI^RT TO I TORT TOT? Rf^RTsT RT?f?? *RtW? ^HT? TOTO C?f*{ i Wt? f?TO TO®TT 
t?0E? TOTO TORT W4^T? J1TO ^fer TO? 'TO® l 


•■■si f <r-Cr TOTO? 'ail^F© RlTO’TOs C’tKfTO? fTOTO? ?C? <RQ?T TO l f%¥ ^<J? WT?4? f?f®r( ^TTf?fe? 
*TiHf?f^ TO? *m I CW BeCl 2 ?m Wf?J, BH ? 135^#?, CH 4 Fg ^g| ^ t ? i 

TOfTO? , ?T • fiirsfu (rTtrt? tort*!? ?sf i ■torT'J? $ ctTtr? to i ^ c j[ c? c?1 c®t? toto? ^ 

CRlWT? TO 'af'J? £poTlW <P<J(\s* ■TOW, TO'Q TOW I TORT Wf? CRTO 4}TR? TOR? ^T|R«T nf??®R s 

TO I C?RR TORT RTOT? ^TOR? (T^TOWl? ' p ft?RR C?f*T ^RT? TOR? wf®^ ■?f??TfTOT, TOR i fcM l ffro T. 
?TTf%^ "5!®?!? ^RTO 'TOTO (Rf*l WC® ?T? I 4}RR 1% fTO 5 ^ 'S c f'8 Rt?f^l^TOR CTO® RT? | TO? TOTTOW? RR 
TOR ?T? I C?R*T- TO'f? TOTTO TO? 1046°C TOR'S ?)t^? TORT RsefT? RW 300°C I 


TORT TOfl? Non-linear ^STT^??, ?f?® Rifs? 5 ^tTOn^??, td5 TO^ffR 5 ^ TO?, (RtW 'Rim <S firfTORTW 
^^TOi^TOr 1 ^R?®W? CTORlf^ $ TOTO^TO5T^^?TO? 4)?^T^j? ■TOR 5 :3 W?‘ p f?R? i TOtTC^f? 'RITO? RtTO RTRRf 
CTO^l? 1?W CTO® TO® TOR? ?R TOTO *ff!?®? TO® TO® I CW 10 nm 4? CTO? 1 f5®? Ferroelectric TOlvf i£(W? 
magnetization TOlC® TO? I TORT ® c tT? <3$®® ®NRl3Tt? « < lf??JTTOR? 'SRT ®T^T®T*f% TO? 1w 

^ TOTlW? ®^? CTO? *£r!& WTOT TOT TO I ^TOfTO® TOtTW? WJ^ RWT TO®lf?® R?^T? W*T t®g C#® ?R 
TO® f®¥ TORT ®TO? RRT ®T TOC® TO I TORT ®TO? TO®1? ?R C?R? C 3 #®^? ® c ff? Quantum 



toww : filter ’tar 


8 Ho 

continement, v|JMWf&<l> TOTSfa Supperparamagnetism TO TO i ^MlTO eTOTfiTW ^WW HJlWl TOW 

towst ^ to to « nw i ^evos nil wi tow ^ i<ptfi ioonm dwcstcv c^tossw i 

t&*nw tret's i 8ifirs ero Ivg trow wrslvi *rfrofvvs to i cw- 

i. fafaRIW : fcw WWSTHfTO «<T ^Isf fifffW CWfcTO *TTOlt ^ ^MJ-'Ki WTOW; ■»i*l j il* sWaPi* 

to «mw i swn#w t?fwww swe® tot *W5TOes *TfTOf^© to» to i 
^towt cves^ TOroies toww to f<fero «r?*WTO tot i 

*. >iQhw : Pifo wIcto ^ ^ sifefi* c^Icto totoj swwfro^sTR wfsw i wj? eves 
tows yfeiw r to w *tw www tows TrfWwsr *pf toto ww w i TOle°w wttWWtf5vrK 
<TMWpW®[W WfeiW I 

\». CVWWTO *tff ; TOWP$S C^CS CTOWTO TO m'tfVV I C^TCHT CTOWf TOWW 4 TOW TO - TOW 

C^PWF CTOWT TOSPJ d) TOW TOTOH TOT W I ^ (WWHTO TOW ^pW*T "TO W l 7 WWT' p fTf?TOT 

wwWTO tow towwtow ^to^sto «mv i 

8. TO*1W «rf : fijfefi* TOWt^W eves vajKWW *nWw WW f?S I CTOWT (WfWT ^ TOTO TO TO*fa TOT 

tow crow crow ^ to TO*fa tot w i 2ffsfi> wRW’rtf^TOT toww *^f TO^fa tot snw i 

ff. ©«r : ^5f<j 'Q tow^f® ©h wro mtw to? 4 to R(®si wtows eves fs^ fror fsw i to - 

WKWMlIt^JlOs't ‘ p ftwt^s TOT TO JWf ©W TOW CST® TO I 

il'^MH itf : <^*f fog TOTO fo?*W TO TO?TTO CSWT S TOSTOSTTO (WfaW 'WTO 2PWW TO £W*fa 
"TO sfiW i CVeSS <S TO CWWT TO I TOWT'Tft^TOTO WC^IT efTO^T TOWITOTW (WTO TO t 

tow' > h1^to«w ^rfsw <^^1 wee toto to stto^t ^>3 to t wtoh^tw tot^s 
TOh 'TiiwifBSw ^ (h 2 0) 'Q co to» h 2 ^toto eves sttov i grf^TO ctok> 

HTPWM tl lj^M TOT 2T5WV ^t?l«T CTOT TO^e TOWH Pt ^TTOT TO 12 «*T Wf*T VTOTTOf^ 1 

h. y i ^TO W n^r : toto 5 evesr toctoto ^ tow totot tots totW to i to c^teW crow eves 

7rfrieiw*ffi ^*r ww tow crow crow eves ww w i wwitow w^t tow tops? 

toi^ wsw ^rfw i toww ww wiwMifU^ieTO wre^s TOfvwrfw tow ^ $jfroRw ^wstto tos i 
V. WlT« HVTT : TOWPW ^Ttfsws W^"T (WlWW Slto WTO TO^TT TO I CVM WTO CV^ 
fST'W ' s> fefw TO TOW *tfs*rfv® TO W l fV¥ WTCW'TlI^TOWW Wtfw W^T WTOH ^TOITO Pin vs 
Wf^w wot ^tw ^ esf*r TO « c f TOW, « SWTO ^Wwr^T I WTWTWlf^TOTO 'fsfs 

’WfffcvR tow csR gro, w 'Q toto TOTWtt i ^wewwrl^TOTO ^e?m cro tow esf^r w, 

*1% TOM' VWsT csfn i£l^ ^ntTOW W®P3 TOW (Wf*f I 

&. : TOswj sr s<fw es cronfSt to® wtw i ^ eves^s ^is^: swt ^ferorr ^w cvW 

to tort sfe^r (Wl^ vw i wtom 'Mwe^fs w*f to?, ^ ^'iwfew wtwt ^mw we^ eves 

•M f<HTO ^1<l«lfV'® TO i WTOH se4fT TOT'G WTWT VMW W=f TOT ! TOW WTMT TO?W V=f 

Wfeo ^TOTT Se^ TO I 

io. ’fifths TOW^W TOr*^T ffS W^w%v TOWM" S*T W?TT ^sfes, W^T S^IW «flW I We^TT WT lt f% ; , 

?W ijjfe < E ^TteWWT, H-STO, WWW 3SWPT TOWH W ?tfTW I WTCWMTitfTOTO Wr^TT «TWW 'QWMW 

TO 4l«f*3) TO I 

Csf*W v5W ^WTO CTOlTTO TO?*IT 'WW^S trofro, *rtw, Stw Crystal lattice TOT TO 

$nw I ^eves fwifaw^w (Two dimensions) TOWT 17 WTO CTOPT M^T «ITW, STW TOT TO Space group <TOt 
^'©eW bl'fltu CTOTO PlC^G^i W'®'3» I fSWfizWSTS (Three dimensions) a tSWJ J ll'®l^ CTOPT f^R^ST MTW SS? Space 
group dW Wv^TT C51# 230 1^ I WTOT'J ST VjS CVG3 S TOTO CTOW TOWT^Tf ^filWT MTW W I Crystal lattice^ 
TOS d)<p^ WfW 'SfTOW *|«il'g» 4<Tl TO I 


^3fsfc*'lI©<P <1 ->1 1 


8Si 



rMR<p ^<1^1 'Q *ulc*il Vlfir 



TOC# ^NR4 TO^l « RTWT TOR C®!© WT TO«I$ (RRP*!! «TOW STIC4 l TORT 

*ftfi!N5jM ^HT Dimensional TOS, Nanostructure #f*f£ I 4 $m TO’-fo^R. RRR®f© Crystalline TOftf TOR^ 
^ 41fWf #W *lfiw|\lfe TO W Semicrystalline TOS TO? I TORT *1llu<iuH Bulk material «?!©)« *!*# 
torr ^wr «?wrt to ^ t c?r 4RW Non-imear toto®!, RfR© <iife *i% ? ^tott^Rr®!, 

&95 ©nwfw ©Rf, CbR4 ©ItbW S £|!©C<JR4 # TO®!?! TO RT ^ ©N^R ^<1 TO I 

tot# ^ttot rc©t TTOp cto <ro iaw «rtf wrf <#<i©"i ? to i tw- io nm »ro crr 

•^©■s Ferroelectric TOT^f ^WR magnetization R&tW> *ll«l I HftOTt ' p ilfu4j1(,*i'fi ©TR©(.TO ©RRR “^©“T 
l<*M)4g| ©FTORlTS <#R]TTOR '5RT TOT, TOC# ^RlfR <3$ ^TTOTO TORT I 


-s^PFn^f^ "sroffro ©r^r crof^ii #RfR§ c^t© # f4¥ TOwi *nf54jrc®R ©r rtwrt i tow! tor «trto 

f*t©«j#»T *fSf (RTO— C J lfa4' , f©RiJ TOR Quantum continement, frg *51©<1 ' i t|f?4tlf, 5r t Surface plasma 
resonance, Hlhlc^fu^p TOTC# Superparamagnetism TO ' I # i nf' ;S t i © TO^ l “TOTC# J !(|'ij|(<<p ©R^R TOsR “TORf, 
t^&TT 9 tTPT, 0>|fl|4H'Jsl^ 34?, WffitTO C4®tlC>R 'JpHR TORT ##>!!*! ©l CTO* TO *Wil*faf“f8 TO4 TO4 l 
©TO 3TRTO TOM I TOR 100 nm 34 iRTO "TO TO l RJKR! TOR 1% mm TO33TR TO®1 TORT 3W4 

^ftTO 'f!5 TO34R RTW TOR <J&©*T Rfe TO l TO TO^R TO!1^4 ^©TTOTO^PT TO& I 
3TOT ^STS TOlt# ^©#4 TO « TOWT*llflj4jlW<! TOT TO*! C#© TO# RT#! Rfl#W TO | 

>. *4 : TORR®! ^TOITO 4*f 34? «& %TOTCT? TO7!T ,p f#TOTO TOlt TOfe ?TT I ^ 

TOT5TOW ^ f4¥ TOfg TO7T!®T!f?TOT TO ^ ^ | ©W TO^TT CTO?! t 

toh®! toto f^froro ^®f f^¥ ^TR?rr 9 rin>4fW to <i"-f^ ^ i tot^ tot^q 4? 

TO?!T’tili?4ilw<t 4=f TO# ^r i 

cf!w : TOH®f ^TOR TO® TORT^Tff^TOR ^TOTTO RTTS^T CbT^ *JCTO #?#TO ^ I 
■^C®k TOR®! TOTO RTOT ijtf TO4 R l f^¥ RTCTTnfl^TO TOTO Cbtw ^ <i©ilR i 

sTf^s^CT ^TOITO CFRfR TO 4lter! « ©TTOTO ^BT faTO TO l TORT^tl^TOTO 

C*m 4 *R ®J#TOR CASTOR £fTO TOT 2l©tf4© TO I W<! 4®fR TOTO TORT^TO 

totoiIIjTOto crot%sr towto tow <Rl*f£r to i ia Wf*tctR ’src^fi c^R#?i *r^ 


fTOTOWTOW TO I 

•a. SJTOR *frf : TOR®! ^TOK ^HTTOT TOR*1lli?<NltTO 2JTOR TO ©ICH4 ^TW4 'S®! TO I 
SfcRCTO #3RT (,‘*hn*P e i C'TOT £f©R*T TO3 ‘ 5 tR I ^ l^lta*<i TOT'S 41TO ^jlWl!u©C<] 

TORT®ilR>4iH ®Tf^T vQ CO CTO H : ^TOTO ^TOR SfTO4 


8 . 


H 2 0(/) + CO(g) 


£J©R<1> Au 
TORT’I^TR 


^ H 2 (g) + C0 2 (g) 


TO# #RR 'jkw ^R TOW ®^TOR 2J©1TO #3RT©T TO I Pt fTOrt SITO4 fw Pt-Co 
RTWT’ll^jM TOT 2J¥© 2JTO4 WU& CTOT TO5© Pt TOW TO 1 2 'Q®! "5#4 #3R! TO I 
*!*HI* : TOR®! %TOK « 4<f •RWMlfi?4jlW<l WTRTO CTO5 RTTTO #TO©^ #%#%© TO I 
RTWT®1#TOTO TOTO TOTO TOW TO ^&©CTO CASTOR ^1% i W! PTO ##©R W$ 

WTHTO RT7R TO ^ I tBHITOMWT, TO# WRf 1064 °C TO^'S TO# 2.5 nm TO^IW^ 

Rnwr#?TOTO mm 300 °c to 1 




<PTtTR : l^ftrr *iar 




'•Ttf^ HWW HlWlffi! #iiif!H ^TP(Wfin ♦jflili CWT1 

i *V#| ^ 

10-1 1 10 102 103 10* 

r «rtm awiw 

1 • >3^ 

105 10« 10? 10» 

iiHwiww «*<ifipiw 

1 ^ 

mwtw 

nnwfFWtfifl 

jSSSk ^-Y-;. 

-Q r 
’*£$!* 

WlWf 


ftar *mnt 


e. *ffiNt^ 35 T : *io^iy ^1wifiMip«! ’jhwt'S ^mpTT’iifl^iiw^ era 

offipTlpTO *tP^T W$ t ^n^TRT'T *lP^fft TO<3 t.5 - 2.5 nm fr^TsT •TTR^TT wP ^5^ 

» ifa i fog> i w i *tonfr «r*rP?tfT i tor 

*iR<jfci towt tot^TO TOTOiltPik antro? *iR<i]f^or w m <rPt i 
18, tnfs^r : Trrsff^^ ^TPTn/R PP\*r ^Prtr Tnf^^ r^st ^"'T^t rtrrt' £ T[1tP 5 jft PtfsR* 
vsrc^r^ ©®f <rPt i Hii(Rt*rrfl?TO?r Pj*P> w^r, ^tot, 5^si«i « ^rfpf toto ^toic-r 
^>*HUI 'AJW 'S'f <Rf*f t ^TR77T < 1lO?<WM Pfw (Rp P^ *i)lt*i®% ‘’^T^pR, (7T«T TO># CTOTOT 

SRTO >Hp§$ W 'Q TOTO 2[?T I 

<\. CTOI'BlV : TOTO (TOT tTOT^FT <j«lRwj| isppRcf *TO TOR RTS <p<u.« “^THR I 

psy 7 TTRRMll^4JI«1 CTOR^R" <wR l T|lt4» ^JWf TO' ! »TTRRT '*l<tg!iJ ^IhlOR TO^f® *iP*\»i ^ I 
50 nm friC^R TOR TOW> RRTOf RT ^*T'Q W TO>tTRR TOR TOT7F RP^RRT I 



ha «<ngff hIE+jm <»<marc ^gmr 



Prt^ w *nfi?4*jiw<i 'or^rrr ^tto w i grrfPTO cto^ tort ^nfiStoro w to to^ \ 

TOPRR^ ^ wt^ *Rt rjw i $ to w <iRto totort w tot i 

>. ^ca®r ott « ctor Potst**! : RjiMifewSMi^r ^mrsto ^i$o&icsh ot to *Pr 

(Separator plate) i*R 2R?f^ ^*TRK f$/,>H<l <1J<Ri<l ^ 1 ^W'T sj^S^o p£«R ' b T*tT RRR 1 ^ Slbto* 


fTOR vfcfr TOR (Rf*f *f% r <B Q \ ^T? «ft^ t RTRRT Pt^T (Ni) <3 *n^ 

(MHn) ^ RTO^T W Pw»t ^l^ftl^vb (Ni - MHn) ^J|5|P «T ^ Iwi^ W 

^ R iiRs, , ^K.^ < T 1 C##R ■^l4* i J a i) ^?T 1 


ctw « ^tiiww cw %»*t *r^r « ^r«twftoR ^fw i riw 

*ii 1 ^4,1 h ^c^iw « c^r«r ^®w <h + ) ^ < # c n5‘ to wm 

larar to «tr^ i tosw ■ ? Ri<r w©r to ^hiP" £M<it<H ^^pt to i 

PcsW **P^t *f*ft (High resolution ) : c!5pfo < *n?(?f *t<ft, ^Po<i 'Q Rfofj *1^^ 'Sbb 

PcjR'f RTflRT *1!fi?4Jk«1’Sl «P^T 3f*rf|^t5r I ^IWRR?! P^FT, to'f. <3 

^mro ^t? i *Pm p^©, « ^rn^nto cro v>iww Pc*w 

to i rtkrt v>i um #h t 5^ ? r w o*iff ^ R^sr gm m\ ^fro to 

WIM^ 5 #0 RIt?T £Rpf© ^?T | i&Swi! PtSR'f W®T TOT ^55 ^ RTR^TT *II^)IW<} 'SflTO TOT 




. ’STT. 5PTBR ( TO *u£)-i>o 


touts 


SH'S 


03$ TO I fe^ c i ’TOTOT *E6 TOST? TOTOf i&S TOTO 3'^ TO | ?TK*TT w?[® SITOt? S<pfTO<f- frojm 
TO-TORTF ( High resolution) Wd'M. 5 3Rjfe? J TO?T? ^TTC?> TO^ft TO?C£, i 

^rnr^n ^iTtJtoft $ stost 2i^f%s wi 3mtoss?. ssrsrfs? wi « wsr <|f% tost to? sirs t 

^Fi<frS^Hi sil scgs to^Ts sTroiTOns toss sTirsrf^s ?tstot tott ^c? sirs i fTOTOTO « 
-is^hi^ r? «sir ■Tnf^n' suffers srro sTicsif&^css ^fsst sron i 

^J^TSiSr STOT SJ4$)M<I STOt S® 09-01-2014 t?. ffa STOISlt? '<$Hhwfw CWT3T Stw? STO^ 

sroc? i ^ sftstTOfro t[h# ’*ic s *t? cscro w 1 ! c?ft strops i stf¥? U'lwi sics* si%s 

iQZftf ^ft*nn»)p|!«p STOS STOT SlN? «ll?W®Rt <Kflf**H 

i®. e*rf5* : ottoSts, c*fcj|i*T, ferspr sttst?* cng cs ^ff#t foc*!c? tfsrs? cros WPfi* c?f*r 
^fro i o r \5f?n?s sti> i •siwi £pjf%? S'swcss stot shcst fesJFTT?? fssrfss c*r^»r ^rssfssi 

(Ziroconia), m*&W \ (Alumina), fTOSFTI^ (NiAs), SlsfaSSt^ (Ni.Mg)SiO, sf$® ml ^®K 

sn^r otost srs sirs i to®t «r*fter *)fe? srcrs tot ?rsi> to \ : ?%T'T? stostsS? ^<r 
safl'? 7 ? t fs ri}ic,rir ‘?Tft?s 5 TFT Ni.Cr ss sfiFPf ctost sics i *k®t ssr^tfr stSto *i r>i <s ..fpt sts i 
vsrr^f^ ?%cs? cros s? sfror 0 !' sro 68% t%Tz? fef^rjST? ; s toss trrro? ^s? stress 
^jl^rr si fcst i TO ? «p?r*r o > rest to? sirs i srs to? sIV.^ w sisr? «rfs fr*dw to? 
'Sbroisf? sRtre sfssfs'® to? ssrfss sIsstotws sc? «rn^ i 
g . ^ C*fWH : Cg|i3 <|tlH 'Q f*f?r<Fr^IFT f^sf® : ^PTOTT f^Tf^ C^Tft^ * !? f1%77*rf1Vs' TO’ <T^T l‘‘ ! TpiTTO 3 ’ 

^ >l | ft^ TO ^ ^S 5 ^ 5 [HTOT ' ? TOT >9 ^TOT ‘'TI^HTO <h<I^K | 

rjjl^ll »ff|^ <P I|rf 2Fo1<K<f><l 3(1% ^TTC^ «JfM '®H'® *1^.(.'ST9 JT^> V ®I« > ftC v ! l^feRT^ 

5fW ^(Mgfa^r : TO' RTR^ 2T»fW W^R®' ^UBr £T«Hi<F? 3IWsfsRn ^ 

irvs^ll^C^ ' 5 ! W!> ra' ^TT i TOT ^®T W VS I MnOj 'S Pif=if.<r'(,L?n OTTO ^TTO 7 ^ TO 

sST-'tsm^RT ?r^s %‘ ! ifT5 ^’uwito froit^® to ; tot ^ ?w(t i 

q TO^t « 4WH : ?m?7TT 2Tgt%^ TOTO^ TOT ^ 7T?TO«r TO ^ I TOT 'sfRTO 

fTO*r®T ^SfpT TOT ^.CUCS I -3 £T$1W ^TTC^ TOT , TOtT?T TOT ^C?I «JTC^ t 

q ‘sjttUFTTOs tfr^T TOTOTTO TOTR^TT £R[f% iTOf^ TO^FW ^T 5 ^ I ^iPSC'O f?1%fT 
s^fros 'S ctos i tt1? ; tot ^iniac^ifl ® '^riw <fisto tos ! to s i 

■1j. »ff%KT9 « *t# TOTOT? : TtjTO 2|^f%? TOTOS TOT «*f%? ' ! #T C«l^ TOT $’ 9 FP i tF 

ISTZW TOS CC1 4 . As +: ’ 'S t*nr <ist)(.<p ^r 0 ’^ c f«IC< ^5r s T 7 ns c t h < 1 ^f ^IWS TOTTCW 1 sf^TSCTO ^n^lf/l.! ^rrfTOi 
^‘ ! Tl%\s ^''S ‘ s TW(^IC^ i fsfems '5Tr*JTOT 3j‘ ! T 3 TR c f ^U|C*T[ I ^TOT < Ttf^ ^3" I ^HTIS 77 

^irnzrt tots ? hit? ’TiItos ^srnTfiroc^ ocros^ tot ^ctt ^iro i sl^ 

*nfro TOff CCI4 C^ ^ TOS ‘ s Tff^rc^> f%s^i TOT l 

s. ftfro?n croai : ftf^rofssTOr ^ttto ^nl^TOT -a 7 ttto sfifro errors fufro^rr 

TO Scfl l SW W.4<A I TOferpT TOPTO C^TSftes ^rmpTfl^T TO 5 7 ® TOT «ITC^ I TOmfS TO'TRZT 

<Ff^ ?Tl CH l f5^<ir.<F TO? C^'S TOW TOT TOf TO I TO*T TOfTTn^TO TO TOT 

CTO?C^ ??TO TO? SJTC? 1 I TiO : « ZnO S? TOTOf ? ;c n ^JCTO «llc.°ll? VV ?f*H? SffsTSTTO 
^TOPT fiiCTW i?fe 2 pn?^t 4 .M 5 J® TO I 

3rr?TO 31^ 1 ?^ (Fe.O, Fe : 0,t TOTZn"TlfS?TOT f&^TO TOfTO Me? MR1 (PlfTOTO ^TTO 

CTOS ^HFITO ^fro? ?TTO I TOTO HTTOf^TlI^TOPT TOWI? iZFTCTO >1^?- TO^PT HTOT^f ^ 

?TO i 3 TfTO*T ^ C^ I TOTO TOWT^^TOFT TOTC 5 ^ ^iTTO x TTO 5 TOC c f TOTO TOT TO I CSfeSTO ^ 
TtoPTM ^TfC^ntlTO^FT ?mi? TO? I^TOt? TOFTS TTOTTOTO CTOS 90% TOTOTO STOICS I TOTTOTO TO%? 


rrtrr : t^Strr*rar 


8^8 


^ fcftRR TO RJTCTOlffajW ^fswr TO t tTOR 4R* *RFR esnf^T RRT ^ft<p5 

RjfcTOifl?«wM wr *r%© 4R?. spf wr *rc% ^swrar'ra to Itor to 1 fRRR 
RTfcTOlfi>4TO 'a rIrrr *$tTO ffsR Mr rtrtcr snf^ ’ir'sfifej rs^r ffiTOR ^ffc toc? 1 
RTOR RffiW CTOR b|<lv.4> HJlMlf&fcR RRT Cflfe'S S 5 <psf C2TRTRR WIW WfUFl^ RTOTR C<tt*U4 Wf 
<iRj *r®<i 1 



^r. ^I^wwpt ’f. srtrr f*ft?r r. RRRRfro «. fsfR^Rt to 


ffer : 'RTCRTsRfRR < u<rir 

v. *fRT*tft ftnr : m\^\ fro rrrtriI£r»jiwr ^mj<\ rw% tor *riR*rfro sr 1 ?n*fm 

TiO, CTOPT wn^TRT UV Rf*flW CTOf TOT I f%¥ Ti0 2 4R ^IWR^I UV R%<F 

c*im to crr 1 4 ^srt sptr% rr%© Tio 2 ^r RTi^ilffRTO to to ^ro uv Rf*ir om 

^RfTO RRT ^R 1 4R»$©!« ZnO 4R RTTCRr TO UV R%¥ CWf RRR TO©T TOT I TOT «RR%© 
Zno <£R RirwTRifS^wtsi <kr ^<p(.<p rmMIcrr ^t© crcr> rwt rri "5R 1 

b. TOisft* f^nsr : <rpnif^ ft* %*r to tatw, smr, cr?r, ctor, ?rtf^, r^r, §rr, 

RTTCRfe « faw TORT SRf^R TO R?R RR fiC-JM R^tRCR I TORT TOT ® c N^o TOR 
^1%, TOTOR TORT CRR 'Q ^ift <KRC^ I i£) 2T5% TOTTR ^TOR <[% R>CRC§, I ^RFR RRT RifTO 
TOR CTOR R^TRC? I (M R « RI$*R ^©R TORT*llfl>4JK*1<i RHSJMR WT ?©TR ^SfTO « 
^T% <TR 1 TOM®** fTOf ©TOftftTO TORT*llfi?4jlM<! RJ<RTR RRT 5RJ1RJ TOsST « 

^ TOT i mm TORTnfelH WR ^pT, R, fTO ^©Jlfe TO %«f i 

TiOi ^ TORrntt^TO ffesf©TO ^T *TRK© TOf© tf^R TO l f^R'l TORT'^TOT 

^ wnfw1r>© f^cro toto ^ 1 

* 0 . *lfaw*t -«IW|*lltlf^H»l : <Tfcs TOT TOT ^Fi^v| ^#T "TO#R ^ 

^RT ^ ^SR# I 4rra TOTO oi^l^vb (Fe 3 04 .Fe 2 0 3 ) TOTOTlffoTO RR5R ^Rf ^ l ’TflR 

TOr rrt tort©tr to© ^r torr ^rTO^r rtot^iR^m toTO ^RT ^ 1 

TO TO^ ijfw TO ^®RT MnOi TOT TO TO®^ W RTHRlTO^RfR 

RRTO WT ^?r 1 Rf^R ^RRR RRpTO W ^R ^R TO, CO, 4R p[f£ I d| 'SRJ ^RRR TOT 

ritcrtTO^jir «r©R^ ftprw toto mot wr « to tot RfTO© to ^nfR 
fero RRTOR TOT TO^ RfSjT 80% TOT TO I TOslRTO CTOTRl^ TOT M% RTRRT^TffSTOT TO TOT 
to torr flro tot Mr rrt rto rt <Rfro ^r 3 rr tor ctot ffror to i ^fl» tor 
TOR TOTO RRRQTRR CO, <R CTOR TO ^Rt ^TJBR Wf TO I C%T rMr R^fl ’ilTOTRtR 
RTCRff tfi?<WM 4R>-ll ftror TO ! 4WOT ^TRR R»R<IW< lHt4C«W RjWlllB^iM <1R^R TOT TO i 
W ? ror f^R w ©rRRm to f% w ^ to i rthrt toto f% rtortr «rfro rr#r 

« RTOTTO^f £f©RR» %TO R^R» TO TO^ | %© lRT?5f 2Rf^ tRTO^R CTOT RTHRT 2Rf^ ^TRQ TOR TO 
4fTO I 4 2R%R "TOT R1%R f®©I^R (Device) R 4RR ^R©TTOR RRT RSR RTT© TO ^W<WaWR 
’{fRRM C^Fl^RR 


RiRTO^ 








RnlRfeW «ns^r : 

ftW 05-10-2016 WlfilW CHl«5f <j>fv|f5 « ^R*U <tfCSr?f %PfOTOT WTO 





ffc? OTtCW '‘JSOT? ff^s 

4 C<C'^ I i$W TOR % 

f*fnrc? ^nr®w, t*TOR^? rtt? 

C^pWR ’^5'ftf C*HtI4«1J|WjiI 

tops cvfon t wott c^h 

fctfcHM RtTOTR fcww 

^■trrow $ *PtR wr 

TOrc? i <4 fOT fwr^fo tow? 

Iot “^rr«ff?^ c^t”, 

\&b|(<|\e> RtOTT COT (^jf^ COT) 
fTO JOT? iOT TOTR STCM? 

dnr ^tOTT? (RTOT W<T frr?T W W? I <J>TOR tfefwrpg ^ «mlH' ?PTO I 4 ^Tlft*t>l? 

TPOT csrf5? ’life CTO W TO WR *lffc? TO*f WtOTl? TOT RTRt C?f*R Z'oft'C^ ^gR TO? WR 

froc^r i 


%f*TCTO *fCSST ^TJT? GFStl? ^Vbl^ 




— m0 ^mprepw 

toIot : cotot *ri? to *iftc*i? wot tot $mi*h ot ?? i 

^TT ^>3n | R ? yfr l l t? i <TOt<T ^IRlSlfw 1 *lfTO^ SToptfs^ <TRt TO TO> I 

f^cn-C : ^;f g || ^ r p | \3 'i|j!«jfvfaii|(,i|<j , 5pTtg1^-l>)|«i{.<iI? ^T ’TO TOraf^STR ^TtfS 5 TO *PS Rs *t<R ^C? «TO I 
W : w ^ SRI? « ’SrfWaRT? Rft? *RKf I 

fwftR from ^tro wf#rt ftfTOff. PiIott w Na. k, ca. Mg sisfs *nj? ftPiw? 4? *(fcs TO*f i 
TOW - b l HSK<E *TRT TO ^t#R TOtlR? TOTO ^TOT*tt TO C5WI? SffelT l 
; Effluent Trietment ptant RSI^C? 9 lfl(,*tT l R ®t*0 2j<l^H Stf^ I 
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^ ffesf ^ f53f 

^»rfcm '^3iiflHc«ii«rr fwit^ra - wn wa i * 

MMc<hi i^r f£c3f? vjiSISt'o ^lamlPi^o STtf^* *rHT ^iltSos 

#■ ‘*#5' ^5T ^IMTT ^ I ® 

^ fbwis f*ngr ^Sftu? 1<Mt$t<!«i ’^T'S tqfij *lf<k<ic*fa 1 3HJ (fcilfViHH— 'Sf^><! 

Wsfet ^IC«llMl ! 8 


(Mm I?* Pf®.PhP* ceQuest ^ o ns) 
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*ftw ■'bftt'BHiJiwti ?m Pt^iw *m- 

© Na 2 S, NaOH, Na 2 C0 3 
® Na 2 S0 4 , NaOH, Na 2 C0 3 
© NaCl, NaOH, Na 2 C0 3 
© Na 2 S, Na 2 S0 4 , Na 2 C0 3 

*1^1* C4MIC1H C*tlfl>M« 7TW ^ 

© Pb © Sb © As © Cr 

C*rfB*ir|W ^tw^— 

(i) 3Ca0.Si0 2 (ii) MgO (iii) Fe 2 0 3 

t^Cb*a c<PhD ^13^? 

© (i) « (ii) © (ii) « (iii) 

© (i) « (iii) ® (i), (ii) « (iii) 


ftcM '5 **tI ’telC *t^ <R 8 'S £ 7 R l 'SRffiT ^53“ ^ThS : 

*R*JJ f*W TOR' ^RIIW I SW5T 

f% ^HWr' ! ^T^ Cr ?+ , Cr" + , C^f*RN»M 

csrft^r^ «p|fe ^th «nc* i 

8 | *jq<pfi) C^PT t*l?T ^O^rjis 

(i)^mw (ii)^ft?, (iii) C*|R?>II$* 

C^hllj *lf3i<p? 

© (i) « (ii) ® (ii) « (iii) 

© (i) « (iii) © (i), (ii) e (iii) 

^5t f 5 ^ C«R^ ^T? 

© Cr + © 

© Cr 4 * © C#Wf c^rif^r 
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■gf& *1tl3ta ^afiJtei Cli malSt.-® CO, ’HPT 10g ate 
’StTC^ ! iRia <HrfW"tea ^ ate OTOTT ®T I tawtea 

Tgfaara mi **ra-i ca 20 °c ^aa *nat-* ca io°c 
Ssl’Wm <fNt awt I 

a. writea m % i 

a. fjjyfpw <3 WMte >iwf.’lw<p ten? ^ 

*t. mar-i iaa caw ^iPs-iR? w? o 

^ <flai-^ ajg fe'saaia armfaiT a® ftarf*t® aw 'S«U 
terc® «fTPt gfi>a atf^r «t® a*fte»r mra aw- 
*ltft1®a =gf®tea cm i 8 

a i cf i feifaa csff*f cfttea a'jc® 

-cooh i 4 ^wa acai aoaia ^:c * a-a 

- oh ^fta a®ate i aiwifapr *aa U® 5 aiwlfaPup 
a?a 4 sWf ®te i 

a, *pt-Sf.»(!.'V“f*t ^t? i 

•?f. 3©ta saw ^Kjifvb'i fra a«f ata*f ate caa? a 
n. ^fmaa warafor caffa catena wjca ^c=©> 
^r)c<M ’tc^'s at caa ca^taff 1a%ar 

«»Ha ata at- aim aa i ® 

a. cw ^f%#a aat’if®! aim aa i 8 

OH 

■ 51 ^ CHj - Cl 


R - HC'l 


8 l 


s' < 

Zn ' ^PTSAlClj 

a. ^apr faataa •* 

a. «Tiwca*tta artatfaawaa m? a 

a. a catcaa aa^-ast^a fawaa ^-stf^fe ara; 
3 R ^'8 $$ tea catena ’ai^^.^ta -after snT 1 ^ at 
aara ataa aim aa i « 

a. “b c%aa aacaa stfe^t-aaf&a ai®ta fa®ta 
ai 3 ’’-facsa c raai s 

fana ^taai^ aaca^a aa- 
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“\ i 


a. 1 

a. taiailaf& ar'SIWa «aa fa^a%i caa? ^ 

a. *a* arouagatTiaaaarar ppm ^aca Maaa i « 
a. ^ta^aa ‘a’ mtaa sam at^fe « capna aaaMt 
la^a aca a*ia*t lacsiaa aa i s 

am teatff 1.75 g a^ptT wRfca too mL HiS0 4 sate 
gf^f® aca ^ gatea to mL ca aac® o os 


m io .5 mL KM 11 O 4 ga®Ra ajaata acaf^t 1 w«la f*wf! 
4 a?; ate aa^ 0,05 m 1 0 mL K,cr : Oi amta aca%r 1 
a. a^a « laa ^t? ^ 

a. anwTfaatra aaa aar aa caa? ^ 

srsjTTT ca^ta atei Ctetwa *iaaat alaaa fa*fa aa 1 « 
a. aiHMtifate ^taraa ®?taa gf5a ajaattea cacn 
's e iai\*i < p «iic'i!Hi aa 1 8 

f^rtea «r»p aa— 

A 


4 MZn 5 *" 




^wrr- “ 044 V E’er.’. =-lMV 


ew = a 76 v 

a, ait^m#? 

hci wt? ajtetea NHj terpr araar aa caa? 5. 

<t. b aacata csrea c aacatte 2 apta fagra statfa® 
aaw a® m aT® ate? o 

a. ^teaa cata ^ aacara alar ^ carm emf 
itia ata mtete afaa fa^sa^t aa 1 8 

ftoa spa aa- 

— j ITt#ftW~ 
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a a 

a. pTiaTfaft> 

a. fawa ^nfa ®f®^ ’ttaa^a ate at caa? 
n. caiafS? afewaa awa ata fi^ata aa 1 

a. ^TOPa a , w15- wt faf^® aw caialS fH ?m 
a?.a , atea caw catata tette faster ate i 8 
meat 1 1*t?t ^Wta aa w®t « 

a?fftfaa ^tfa^tear a»a atete 1 araarfaar a® a® 
fate^t ap^ta 1 atmta i s ®ra 

£ff35tef®n®aa c r aar ^a ^tetei 1 
a. arttei teTf6ten®T #t? i 

at. Itetew femte aia^te aar aa caa? a 

a. "S^racaa airntwa te?r stfeater® ate araata 
§-TOtr^ aata aafsa arm ms t ® 

a. ,f*r?r ateia gaamtea arte ®tt? ateia 
T|a®mtea aaaPjaa artwrwt aa i 8 
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WT : foSfef *iar 

<Rt?R falter *|ar : ^Pi/lbR 'arS|*H 


l^fg C*m : 1 1 1 7 ] 7 


X 


ftf 5 ® ^TRR iwm *W : ^pHIbH WSm 

[ftpw 5t?T : 'is^kfW «fc5PT *W(A3 SPiW ^ *Tfl^/ 

^sf& ^ wsj i aT^T ^ff '5?rfB‘ ^r i fiff®f& ^ i i ^' E W c^iCT cto?tt ^r i] 

IX 

© ® 

© fllvrSS © *rST 

io, ^jhicm ^ *rrotf*r *fft*m sRtftw U^m$- 

© w ® w*r*nfe^ 

18. I mol Cr 2 0^ — * Cr^ «RT f^ ♦tfifrW tftWHT 

© 96500 C ® I 44750 C 

© 2,89 x IQ 5 C ® 5.79 x 10* C 

><t* {^) + RCOCI -^+ flflwnft- 

© ^ft^\ surf^T 


X 


*X 


8, 


<t. 


<b. 


S. 


V. 


X 


lo. 


IX 


^5^11 WC33 C^t'ift ^(W? 

i, ^f^os^r ^pr? -mftt ^<i x ^if^rttir 

ii, erlfl^u ^f> — 5rr^<f> affte 

^t<Tc^<i 

iii, rflc^T^T 5*D W = C^ffc 3 ^ «fhlR^ 5?/ wk*i« OTWFsT 

Rcb^ c4»hf5 siI5^7 

@ i ’G ii © i ^ iii © n *S iii © i t ii ^3 iii 

S"*H<p ^ ^ ^ Wt<8 : 

A + 2LH] LlAiH » CHi - CH 7 - OH 
1 ti* CH,MgX ; (ii) N -O 

A t^Htr ^OTT- 

;. fsw fa<Mc<M cro 

ii. RS^pfF *£= ftf3Rn CTO 

iii. 5J1Wt*FR RQrIT CTO ^t 
Pi CM i<p|*(E 

© i S ii 
© ii fl iii 

B CTM whit? 

© ari?Tnfir ^ihi^st^t 
© ©raf"f?i& 'amsfw^JT 
C5^Nf*W? <7Pl=#? 

i. PVC 

ii. PTPli 
(ii. «l3n« 

1*iiw i^wfi> *(|5 <p? 

© i « ii @ i « iii 

wntc^s ^ C?«Hl&? 

© SfJKTffS^ 

© aili^rHii™ c^nut^ 

'Xaf^TO^T cfaf C5F|5#? 

© *fil<pf5* ® s.fsnffpi csnc»R 

© t^?l9H ® (3Tnrr tMTC^Tfr^ 4f5F5 

CjH,»0 CTNfl>?r ^WCTP^If TOT^t 

@o ©8 ©e ©^ 

R - X + AgCN > A + Ag X : A CTl^f 

© 5rraRl^w ® 'M i ?c>i i >i i <JH l H 

© > 1191 * 1 ^* ® ftsrsra 

f^CW i» « io j 

NnOH + CaO 


AJCl.i 


© 1 « iii 
© i. ii « iii 

© if<] i sni®ri^i|^«i 

® ’Sdwfial^'b 


© ii ® iii © i, ii 'G iii 

® fsretr^T gfRTlt® 

© u«]3*( 


© iJF?i)H-5T3TJ]Tri 
© C^R 

© 30.0 ftfTO'l Ci^u 
© 3.0 ftPUR 


CH., - COOH 


-» A + Na 3 CO,(CaO) 


A 

© 4l3.Cii)l^f# 

© 'aiilWIWfO* illCSsT^rTO 

fijlSmllU^Rnr- 

© ?v»uf»( ^R*RRW 
@ 'ai*l«i'»*i 
.4 mol II 2 S *1JICT <?»!(« H ’WRI^ *KW? 

® 4.82 X 10 23 ® 2.4 1 x 10 21 

© 2 .41 x 10 21 © 1.6 x 10 21 


© 4l?C!aRt<'l 

® ^r tf T feat f gVb 

® fe4w4Tfw*R 

® ljpr.il *(■>•(*( I<cail-s v f 


© mER-3FW5 

J\!s. ^Tt'llWC'l 9>9ll9 v if5*(l c t’? 

© 3.0 fafsTTR C^E^ 1 5^3 
© 5 0 f^TO'T C^ER' S»T 
1*3. S<J*| C'Pl'J *!,(."5 C^H (.TOAr 

© ‘-atlCHliij a 4Rt, WfCSfT5 D © ^TTCRFS A ^TTPfl® B 

© 'XTtWnS' h *£R3 ^ItW!35 D © WTRTTW C 4)^ WWT5 A 

ib-. c*ff^ wy-i c+kE? 

@ ^sf5f<p ®f§T*f @ 

© *i%tRr c>mc3*( ® *fRHfcar xRwifros 

ii». PftM t'Pi'i Rfifl'fll SiliR-RwI'fl’-t? 

1 . CuSOa + Ki -» Cuii- + K,SOj + I, 

ii. NaOH + Cl 3 ~) NaCI + NaOCl + H : 0 

iii. C 11 SO 4 + K 4 [Fe(CN) a J > Cu 2 [Fc (CN>„| + KjSO, 

Rco 9 WHfft -nfa*?? 

© i 'S ii ® i 5 iii © ii "S iii ® i, ii 33 iij 

^o. 0,25 4flR 'atilij CSRTP'T ’P’J^SC'f 'ft|9'S R9C* 0.02 M 

WW?T ’SfftR KjCr 2 0 7 J3<C«HJ W Wr. SfCJtSH 
©11.23 @13.71. 

©153! ^ ® 17.13 

^S. *ll^*illfl 1 1*fK wl*iE? 

© © C5TTfWR sntTTlRPCT? 

© (RRTW ® *f5Go pTpff 

0,65 N. 13.91 g NHjCI SRC*R 'ailll'i-T 
® 800 m. © boo 

© iroo frf%. ® iooo ftf%. 

ifwi PTW 2T»K^ ftc*iw 9 . 1 9 ^ ?? whE? 

© {JlEwm © ^stro 

© @ nfj|s(fijk3Jir 

-^8 , jtklrvokfl ^15 ^C'R SPiK <pkH— 

1 '(Si<ii‘ii '|7i«iif»i r^c*i ^npr 

ii. PAN 

iii. CIO. 

1*1 CM (,g>kE 

© i ^ ii ® i 33 iij © ii 'S iii ® i, ii 'S iii 

5.(2, fFS C3FT*T 2TSR^ %5fW 

® Co ® Ni © Cu ® Pt 
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2t*[*isr 's \S'Q^sri3rr 

3jsr*N « I Q I tffcwfa* <#sfi *oh^-4?r a^isi « 


um oitf, i.oi'b 

<pium Mj *tar 

^SR^T«r«f 


fa^I £ 41 * 5 : 1 


w-^, ^er io fafa^ 

Igt^- : tsh *rn?*Rr ^sitt 'ffsrH ww i fate<r *wicth fare a® 

^f*tt i (B c^hrt ®ft 3 <r fac® w i] 

44 fi> nrw o°c ®T*Wiim wf? Bta « 'aiiU'iH 


^SIH— 8o 


1 I 


Bt 9 ! (atm) 

0.25 

0.50 

0.75 

'H mn (L) 

2.80 

1.40 

0.93 


*r. *m *tj vm m ^rM Frn 4 x 

C<P*i ? 

*f. * 01 * 15 * 'apj* *?*IIT fa# < 4 < | « 

*r. *m #5 fa 4 ww<i ^3 44 R? 

*|fa*4l. 4IWT 4*1 l 8 


Na 


CiH 6 0 

(A) 


-* B + Hi 


PCI, 


*-► C+ HC1 
HC1 + NH, -> NH 4 C1 (RRT C*TBIt) 


4. <]4l* fa4Rr ^t? h 

*T. K 2 Cr 2 Oi C%*T Cr-44 W&i WIT fa# 4^ | $. 

*f. B 44?. C C4Mft> ftfa® 44 44? C C4# C«n^ fa»TC4 

aomfa* at'STit w wr faf&npos 44 i o 

4 . a wfanr wj^ob 4 w t 4 Rfa 4 c*n*nfafa 44 ? 
*}fa afaf&4 44 I 8 


o I 






KMoOa 

— > 

^ h 2 so 4 <4 

B^ 1 ^ 44 * c r 

-> 

*rtf 

Wlfas*^ 


^arnftf^ra 


4 . 'Sfa'raB 4*)"? h 

< SI 44JE4R 44 4Hfa#44 i * 

4 . fafaRTK ^B c T-fa®fRRT 5 f 5 p®T fafH 4 R | o 

4. ^*Ht44 KMn0 4 44 K 2 Cr 2 07 W 4S4 

fa^lW , 'S(RMfB *lfarH fa# 44T 4t4? 4TNIT 

44 I 8 



«r. 

*r. 

4 . 


i 

CHCij C 4 <ihi 3 l 4 faR (,<n®c®i 4 NT ^4 C 44 ? > 5 , 

CaCI 2 4J44# 44T 45*F fa fa ^4^ 4C4t? 
C4|4 faf3RTB 4T4TC4 C44T3 | « 

(,<pH *wi*w shmPw fafuo»fij ***13 vjw f<c^ ^ I 8 


<t i 


«j|^fa4 *npr 

-> H 2 Nj 

X 

CO; 
> 



W ^T? i 

^f. jjws? aiPic'® < 3 R? ^ 

*t. f®r*f i *s 

B. X (Bfalfar 5Tt^W *tfaBH 'SRT 

fastW'PJjH? 2 f«R 'SHWlb'O ( 8 


*i l 


M4l*4 

XlBfa 

Y(Rfa 

Na 

Rlt^RTf <PL<\ *It 

faftj 1 *}! ♦Tfl 

NaOH 


f^fSRIT <PC<I 


X « Y 
^ i 


*r. 

b. 


aiHifa=T^? 

caffarn^ fawc-iJ* ^srjfa cwt' 9 1 
4 i # 4 ) Tpi^ fa^ica 


ll RB 


b 

O 


Y CTTPB 41*14*1 ^4 
*#T 4* t 

X (Bfaf# ,f TI? NaOH 'Q I 2 ^5« 43TR 
fafaRit 4C* ^ i fas 44t *iin?n#ir c=ff# 
t<THfu «T <p C 9 C 4 »Tf 4 im 4 * I 8 


’IJRT-^Otf fafa> 

[fa*BgS^T ; >l 4 <Bt^>u <^f#T 5 ^ fiRSf 5 iA»fi |4 fa*lk® SH 4 S ^C» 

5'QWU 9RTT '»^|U 4?f l 2)faf^ XR i t] 


i, 27 g AI Wt «W fa *tfa(l'l 

® I F ® 3 F © 13.5 F ® 27 F 

*JIWIW *1 'sfaiJlW C4T# 

© HgCN © Hg 2 Cl ; 

© MnO; ® NH 4 CI 


O. 2KMn0 4 + 3 HjS0 4 + 5H 2 C 2 0 4 -» 
2MdS0 4 + KjS0 4 + IOCO 2 RI3kiiDo6- 

i 2^[ KMnOj 10 ■5f^f <i>W (.5 

ii. H 2 C 2 0 4 4 C 4* XR =+ 3 

iii. H 2 S0 4 «!$ 4(34 


faM C 4 P#*fa 4 ? 

© i ® i 'Q Li ® i « in ® ii « iii 

CHal^.e C^H WT ^Wf^? 

© J 1 I^ 4 W^S © ^I^IW 

© ® Wt 





8lro 


*tar 


ff. * .ftwr 4 ? apFl*t fwsff f® 5 ^ 

^WfaKSf + o .«8 Cwl^» « - o.<bb C5I®!' 
^ T C^HOOTf ' 5 TW? 

i ®^fe^<^*1%©#t?ilW 

ii. ®’ir?r spot few c®*r 

<m<.»i ®*fr? wgfVs ^c? 

iii. wlr .9 fsf® 'JtJIMTB ts/.aw.n ®r® 

ftwfl c^Hfii 

© i 3 ii © .1 « iii 

© i ® iii ® i, ii <3 iii 

< 8 . ^’T «icfi( 41®fi> Snk’fl'-f ^PTT— 

© AlCli © Hi.SOj 

© H,0 © NH 3 

I. t=ftg? WH I P ® | b ? 

© K,O.AIzO,.6SiO : 

© K,S0 4 .AI,tS0 4 ),.24H ; 0 
© CaCO. + MgCOj 
© Na 2 O.CaO(a + b) SiO ; 

br. "SI® Sfofs* SRI C®ftfi> 4ff®^ 1*1414 
4J4^<® 4*1? 

© Na,S + NaOH © Ca(OCl)CI 

@ Ca(OH) z © CaO + Na 2 0 

i». 1.032 % « 0.573 g ®T^ 

'ii prills,* *it!® t*ww 
C*n*T W? 

©0.713 © 0.8323 

© 0.287 © 0 1677 

lo. c®h >(31<M‘ili5 Trffo tj®» 

@ Ek = ^PV © Ek = TRT 

© Ek=jmc : ® Ek = ^~ 

II. wlnlw® 1 jflj <p|^«|*i «p|4^ 

© 2 -®itsf% csrmHft® ■s'pm 
© fo$E>?-2, 3-®1t-®*r 
© 2-15 wi^5t csrr»fFi®r-2 
© WBW-2 

10.. miftft* J r s n^t s si<r c^fes— 

i. jS-WfS Wt’T ^C® ®t? 

ii. lasosrfsrflura 

iii. is® T^fifUS ■^Tha^n 7TT3F 

fttM 

© l *8 ii © i <3 iii 

© ii ® iii © i. ii <3 iii 

1®. 3 x HT 4 M Or* S®«f = ®® p pm ? 

® 19.05 ® 0.01905 

© 3 x 10 7 © 0.30 


18. Ezrti* = + 0.76 V = - 0.799 

v. ott? Pi«<i ®®? 

® 1.559 V © 1.459 V 

© 1.669 V © 2.559 V 

iff. pt. hjw 4«r 5iw c®t*# «tjiwi'j 9 

© Zn J */Zii © AgVAg 

© Cir7Cu © Hgi a 7Hg 

ii. wHki c-tm itixp whit? s 

® Lmo!"’ cm' 1 © mol L’ 1 cm 1 

© Lmor'm' © L mol cm' 1 

is . PH*# stm-fawnm ^ISbt? 

@ CaC0 3 -A CaO + CO: 

© 2H .S + SO: -> 2H:0 + 3S 
© HF+ KOH KF+ H r O 
© IVaCl + AgNO ? -s NaNO, + AgCl 

lb-. Pi (.n't* ®®.' 9 flWT C®PT 
Gil^a *W1^ <ui^<s TEST? 

® JpTOTsRE © w 

© © C^& TO 

1<9. C®H© Sjlpwlft 

©_ 5RR*1IW«I © Tfn® #ifl? 

© © 3fpT c T-ft i ®r[^ l i 

*o. 'aiilWHPtH *lffhFt ?s?rr 

W? 

® ?srH«T © ?3h*if?i<p i£if3n? 

©> ®7Ttfe7 © sc®r®i 

© K1 © HjCjO, 

© NajSiO; © H-O; 

«A. ®rti?Tf® iifSRr Pr4f 

ail^sRx *T?T; vSj^ST'T i.'jI’Ict f® 

<§)' © CITCJTI ofrn 

® £#rfsj® fsKl^r ® 4]irT7Tf5f.3^ 

^®. ®14Th 41 *t^iTcfC® <®F 

© sp © 5p- 

© sp J ® sp'd 

■ fat>« P8 « ^ffTTt fffdjw 

t 

®® ®pm>ats 7T5p5n«"i--ir<f't? 

FIT® WSRST He, Ne. Ar 4 Kr ^PT 

■■silts, i sife jFfir® ’iiiMfl ft^t -b*! i« i 

^8. C®H SHC® Mlfwil Wf ’fT-qt&tii C^f%? 

© l^r © ^ 

© ®® © 8«f 
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ib 1 7s 

^ j ^ 

b- 1 ▼ 

^ ^ 

io 


11 1 7 

1*17 

1 — j j 

10:7 

18 | ^ 


7 

S4s:7t 

Sli7 

IblTi 1 
i 

is>! 





7 

IB ] 7 

«i ^ 

*4>j 3P 



7 

3S> 7 

OO i ^ 

OS ! 7 

o^j 7 



OSj 7 

Off! 7 






8b-(2- 


fafau 


C^, 

^Prt?R R'®)?! ^ 

^ 8 f!T^T«f 5 


fare re*P 5 


17 7 


■ f ffsrre- 8 c 


SIUWH (V) 
cm 3 

8m ( P) 
atm 

10 

2.1 

7 

3 

5.25 

4 


refaft-1 

re. \£|t5^'6 *|f& *p|f,<p <IM? 

re empire remrenuT 

re?r i 


[jjSrer : ®ire ■'Wrt remr src^jre ‘ t j e frere satrere fas? S^tHreowr vwreire fare res 44 ;. 
retHfe sr^»Ffr^ rer« 1 re rearer sraffrsnsre^re fare sre 1] 

8 1 rerererrer*fre fareifa. farere^; fares ajrererfarei??® rere^re 

^rerertr trm reresft swre ret<i 1 ■‘jsrrer 

'S!i^[csi <5 rerrer ^*r <3^ ^rere^ reirercre reprare 

4 trere srenfa reT^piM fa^nre rere^R rec? i reire 
crefare refa rer rerer re^re reuretTrem irp refanm 
rerenT rerre 1 


Wire (V) 

L 

remrewsi 

(T) 

K 

22.40 

273 

24.45 

298 

25.10 

303 


re^r? 


i 

* 


re ^*Hcrere rere%-$. reared remreraire rearer 
$!|fre&T I 
re rem 

•stflC.^ fa-'R'? fasfref rea | 


O 

stmre 
8 


% I 


t|) 

(D) 


CH,CI 


+ Zn 



B + HCI 


C + HCI 


g¥*r 

^nt^nf? <fr\c<$ ^t? 1 

*F. HiO ^wff J W^- : ^INn ^ l % 

*t. CT fifaHIW ^TTT C C*W D SW« m ^ 

?*fcr 1 £> 

*b <iarc^i< $r«i? fom 

w’ -%*W w I 8 

ft>C 41 <! ^TWtW fafClR SfJfGOTH ^ 3 ?f ‘W ■ 


100 mL 




200 mL 

| 

0,5 M 


A + B 


0^2 g 


h 2 so 4 




NaOH 









*fM (A) m +W® (D) (B) 

^ 

^f* ' a uik a ilfa$t£<p <*rt ^ C'jw? TDXTf <p<j j ^ 

*r. "B 11 Mir s^wir ^Tin^rr ppm. ^*pr<p i o 

*r. m d hi *m^j? 5?m P H fw*f ^ i s 


^ 1 


to vrt ft? ^ 

*L tfFg f|c^i 1 ( 4 rtR^ ^TWT 1 ^ 

^r. 


(? I 


!^"P 


* fM 

* ft! 


I f. . 

.*«» 

FeS0 4 S**t *,* 


'V. 


tBar-(s) 



re. 

■*r. 

re 

re. 


■(^) 

siwftrcft? > 

' 5 TH? «tft fiR?P c [ ^ 

^ 50 A 10 I^IMii F^RT ^RC=T 

^jlcvilc^s 1 % 37^1 ^C<? 

fer~(i) <5 faiii (^} {^t^ - iaur?r 


R-OH 

( C = 1 > 

^f. 


[O] [O] 

— > A — — ^ B 




COD <c«T ? J 

remrerfa? crere fasm fairer crere-renren rere t ^ 

B' reTrelSre repfreft freretre re^rs* rerere? 
refNrerere^ re'fa re<r 1 o 

5 '?)‘^'.<p<i a 'S b retre freSf^'sfrefre^ revrerere 

faferara fe^sr crerere i-renm? fa?rere 1 8 


resre-®^ fsrfa^ '^^1 ■sj^fSil't— 'Sff 

[ftrere s^rer : rererere^s re®*R ^s?rrec 3 r are«re <reftre h^w<i are^ ^‘frevfa® 5 c« re&^/^r^rsft 

^ *fre^re5rewre**«^re?ff ^s?i 1 arfrefr arc*}? reire > i] 


y i aim = rere rejirewre? 

(§) 1.01325 X I 0 : 

® 1 .01325 x 10-’ 

® 1.01325 x 10 s 
® 1.01325 x tO' 5 


^ ^fasc^ % rem w tJfttffrrere 
crew Retire® ^w— 

@ fFnowifr ® fantre i roi 8 
<gi «ffare|i ©fant^creE 


cjicooNa + NaOH — > ftfiurere 

A 

8vnre^reT- 

@ ?rere ® canr’re 

® freSc 5 *< ® cre^H 





8\r<b 


w ; 1vSftr*iar 


8. C11SO4 5000 mA 

1 ^ *rftw 

^P’fRT ^TT 

@ 5.5222 g © 5.7222 g 

© 5.8222 g ® 5,9222 g 

(f . *1 |5*1 ^ ^Rt^O t^t*lf&* 

® — CNS © — NO, 

®— CN ®— SCN 

C^Rf& fa W 4 H 

® Na ® Li ® K ® Ag 
H. f^O^T ^RC*! 5,1 ® C*FR11 j? 

® CH, OH ® CH ., CH : OH 

® CHi CH (OH) CHt ® fCHOjCOH 
V. Fe l * + Sn 4+ ? ~ -5 Fe 3 * + Sn 2 * 
faftWIllUtfo- 
i, Fe 2 ^ ^FfR® 
ii Sn Jjr fa*rt<M* 

til. Fe 3+ ii ^*15 ?c°i*?ya^ <swos 

c^HfiJ 

® 1 « ii © ii « in 

® i <3 iii © i> ii 'S iii , 

c&. pR»rv ^*1 I 3 SRfTH <p|&NI*T 

® c^tis © prrnmi 

© (Tfivst ^rjT*r © 

10. t^5wfl'SWH^ii , ilwfl ripac^- 

@ 3-@F!E3lM* 5 - C¥^T 

© 4-GS s lE?IT-3 t 5 - M^SivH$«i 
@ 3-^3M^tt-2, 5 - ^r?flvn?®r C^RcT 
© 4-CSPfttll-i 6 C*m»i 

I 1 JO] %W?tt 

(g) — > * Y 

t^rf ^rrw scs >i « 4rrpf 

WPS : 

11, ^^WfaOMJlg h x‘ 

® 

© OHttfilG J3ft® 

H- Y t^fSPT^ ^FTT- 

i, *fT^ (tt) sk^i^fic*^ <b ( W) 

ii. wraifars<^ aMtw W*i n ^ 
TTFT i (<S^) 

1 ii ^ft'OT^r ^ fafisRFf cWW 

Rcd<i ohfE *ifW? 

@1 3 ir ® ii ^ in 

® i "S iii ® i. ii 'G iii 

>0. 0,25 M H*S0 4 <m VHifl^I ppm 

w& ^r?? 

® 24300 © 24400 © 24500© 24600 

i8. W 0?tOT <?j|'Sl9t.'® ^74^ W- 

® NH 0 3 ® H1SO4 

© HC1 ® CH3COQH 


itf. Pu.&u Wf c*M& ^k*rl*p 

® 2-fe^ CSf^W-i © Cflrnm-2 

® R3uH«i-l © fi®BH*l-2 

® f% © MIH5T Pfw 

© Piwv f^w © >sh Pur 

cm ^nk cmf^r 

C^CjS <3 R 7 3tf<i4 

ftw - 0.76 V ^ - 0.44 V 

S^Hc^ ^IWK# y\ « air^ 

; 

i 1 }. 5 | ?l' p f^' C^T^T TTR— 

® + 0,32 V ® - 032 V 

® + 1.20 V © - 1.20 V 

>tr, 

i. ^TllKt^ fNr 5?^ 

WW ^TO" ^TT 

ii. c<m^ !<fih , ?n15”^S5 3 5 i 'is'©iM *r5w 

iii. Zo ^STW 

® i ^ ii © xi ^ iii @ i & iii © i, ii $ iii 
ift. ^jI^I'TOT ^ff— 

@ 0,074 nm- 0.53 nm 
® 0.073 nm - 0,26 nm 
® 1 nm - 100 nm 
© 200 mn - 400 nm 

* 0 . foP* C^R 'STtWRlU WRI^ « p|«t|44 
^s?r %^c<i ?*C4» 

@ Na* (?) Fe : * © Al'* ® Sn 4 * 

C*P 44P!? ’life DO “ll^l'l 4>VRI? 

i. oi^etfl ^*(<P‘ ii. 

iii. it><j *jq<p 

1^1164 cxRt*ifi» ^(5<p> 

@ i 'S ii ® ii 'S iii 

© i 'S iii © i. ii 'S iii 

Wf ^ttOSTCSR J54W4 

Wlt3JT*^W- 

© 1.0 M © 0.1 _M 

© 0.01 M © 0.001 M 

'tlW'ifll^H C^tW it (*fft) ?X»I<s5wfl 

© 2 © 6 © 10 © 14 

■5.8. JO g FeSOj C$ ®il4'® •fl'SL'o f i 4TR 
W&ll^RrR fcl^MHCllB 5TMC4? 

© 3.22 g © 3.87 g 

© 4. 1 2 g @ 6.44 g 



*<f. CTHSg ^ 'gj A W1 - 

i sp f^B j a W 

ii. CTt’lfSfl *tl»i»n4 5^®TT 

iii. 'AIjT R(. s l<Wj*i[<p^ ftiaRIT CRT 

RtM C^I»fl» J#«P? 

© i 'O ii © ii 'S iii 

© i 'S iii © i, ii 'S ijj 

60® <7T. '5NTOI? 1% HgSO, 20% 

H2SO4 >fl«r iS'lflJpAl'S OTNft 

3 nw RQmi <plii? 

© fswRipr © ftsim 

© $^rRTR © 

SATP C® ’RPR RMS <M 

© 461.28 ms -1 © 471.94 ms‘ ‘ 

© 481.97 ms* 1 © 485.91ms' 

i>V. '5lft¥ *1I4HJI*1M? RQmWOT 

@2 ©3 ©4 ©5 

-55*. 'SUlWlRjIt^ AgNllj S4*f Wtt fe? 

(.<pHlii ’“RRJ* 4mt 4tfl? 

© RfN%?tI^S © 

«. nn«r - * _ 

i— J®L_j 

■‘Trafar c*fKT <ri? sr*f p = 

200 mm (Hg)* n A = 6 mol n B = 14 mol 

cviat a ’OIP'bt 

© 60 inm (Hg; © 80 mm (Hg> 

© 120 mm (Hg) © 140 mm (Hg) 

*5. fN*!l$5 ^®f§? C^OU WHfl; 

® ® ^T^cSr 

© C44l«?4 © OP^T 

«>5. 0.1M NaiCO,S4*r- 

i. aiSaifa ^tT-sfi anrpr 

ii. 54*tfB?t *i-i*j 1 j]| '.v&PiwPTRT 

iii. 500 inL 3WT 5.3 g Na;CO ( a?i'9'S 5 IT3 

J^I6^ (i+Rft 

© i « ii © ii a iii 

® i « iii ® i. ii S iii 

0'S. PfPRI +JIM!W> 'fflW l fi 

© '^itistcew © ®nPr ^rpt 

© «il«C«r4 *tIPT 
@ *p[4*h 'S'is'ii'Sis,* -Tjpr 
08. t'pHfU 

© A1CL) © NH, 

© ROH © H : 0 

04. SATP-W m>m 0||3i'*4 ^E? 

© 22.4 L © 22.8 L 

© 24.4 L ® 24.8 L 


®a4 *fT® : 



— 

MP 

1 

*f 


O 1 «( 

8 

ST 

o- j «r 

0 j ■*! 

^ : 

M 

V 

! n 


io 1 

ii 

*1 

i^i 


50': *f 

i8: 


5 <2 

i\b ^ 

5f s ?5 

5lr ] «T 


n 

^O; ^ 




*o : : n 

58 45 

w. 


5^_ 

: ' T 

n 

5,b- j V 

5tS> 


vSo 


05 j4f 



oo j n 

08 ^ 

04} Rf 





8V«l 


433—3. io fsrf^ 




: |T ] 7 1 7 


vs 


tgfc^i s ■'row 4i4n <j^fsrR 391*135 i ftts? ts^o^tfii vwiwm fe?r *re 43^ 

8f^5(.«iW &gg tfT« i C3 C35TC*rf D|gfl» 2fl2!f3 ©753 for.o '5£3 |] 


■^fsiK -80 


S> I 


NH4CI + CaO — 

c : h 5 oh + pcu 


1 A{g) + CaCb+ HiO 
-» B(g) + C2H5CI + POC1, 


A(g>- 


L 

f 


Big) 


35. 

3. 

4. 

3. 


*-4131 cm t 

*014 34^35 3C«T? i 

»3r ®nf37^ vsf^e, fsftSWT *rf33l% 341 53 

C^*T? ^ 

S*?Hc<m ftfeiK c^ffV^s w^rtr 

^iPl* <5 ^TWt 1 ? tT^ I 'O 


^'33^ »nn?Rr WliJJtJJW 43sfa 3>?3? I3tg34 

3RTI 8 

R - CHj - CH 2 - X + KOH(aq) >■ A + KX. 

BOD <MC<P C34? i 

Ptt*w t'slflf.vo P«r*i J i |*i 3T33I3 <P3! 33 (.3 >r i? 3 

©wtWc<p<i a ftsfira sfwrsfi WShjt c^t*ieT c^^pq i vs 


35. 

3. 

*f. 

3. 


“■©^37/S KOH(aq) 43 *rf33 VS KOHfalc) 3T33TC3 
$**ttOT3 *Tf33'o4 35"-£fm3»% >1^3*3333 
f^sKH 33T I 8 


+ - 


M L 37flSri) 




=? 


-R’lfSre MgCl • 


35. 

3. 

n. 

3. 


*1JIG*11 3lfS33I3 35(?^ 3 7?l? 1 

64 g *tfsi(.«M 437143 ®Mj 0113513 '331=T4 
1%3 1 ^ 

5*»tl' 9 (35 C34W3 W173TC5 3°3fBw CtT*fT'3 ( vs 

®^M35 C34W 4!3fi>o mimi igfes, «RTt33 
2JWm%rvs[3 (3lfe<f> 137343 3>3 | 8 


(CT 



250 mL 


10 mL 

2.65 g 


C®f3 

NsjCO^ 


C3M3 



HC1 


3R-A 


413I-B 


35. 

3. 

3. 

3. 


< ^<Pi J 1 1334335 <Mt<F l <U3? i 

“f44»lM3 '®% 3T4f3f33 0.001 1 18 g CT 1 ” 

33lPo 1%33l? ^ 

S*?Wc<N A *TC33 53C33 334143 ppni 4WPP 13^3 
353 1 vs 

^t3t353 A 317353 10 mL 4)3 4TC3 B 3R353 533 

C3T3 3*3724 l3SfW3 Sf<ff% 13531*1 ?C3? %$33 35 ^ | g 


CH4 


CFC 


COj 


nh 3 


(iii) 


(iv) 


(i) (ii) 

<P. J3w*135 3STC35 37^5? i 

3. C33f®R vS|jK.3IWlt53> C3t3 C353? ^ 

3. ^PTC353 C3513 C35|3 C3K 3T3353 3573 ?Sf335 

^5,3133 3535 313? 3sfl353 e P13 f3p3 1 vs 

3. S^SiR ®7^3 3tW ^vT‘ t U33 C^l3 Rfj5*3I 

9 lQ(,3(.“13 W3I ^5353?— f37IS33 3*3 I 
HNOj 


8 


* I (i)C^H* 


H 2 SOj. 45°C 


a + h 2 o; 


(ii) R — CHi — NO> 


Sn 


HC1 


-> B + H jO 


3'. $ll>H 34? i 

3. H,P0 4 HNO-, 33^5 C3R? ^ 

*T. B C^1735 f351H 33W 3P3T 313, 

5 fft35?r i 335 1 o 

3. A C3tC5T tPT3^3|3sff 2jf^?T«(3 ftfeRT C3T4 

’313^^3^? 3(^333 ^7^1^ f3c^cf ^ | g 


333— ’S(f fiiPlC 

<l'f313^5 1 J 

[%t3 583T : 333«kf« <5i?R^ofi v5|«iWf3 5C133 3pf335 33733 f3«l%« 4133 3*f33f5pS' 3ft35/5rc#^S 

33 *f£33> ^33 3t3T 4*"^ «31? 3*3 I afeifr 4fC*|3 3H i |] 


STP-CS 22.4 L «f%BR SfWV5 3*37^5 W 

413 WulPBi!*! «p|wu 4CB13R? 

® 56.23 g 
® 57.16 g 

® 60.16g 

® 81.73 g 


4- *p84l3F3l353«raW1^r#t? 

<§) 3^3 33F?®f3 
® Wif f3Q^ 35313 fiT'nf^r 
@ *lR'S)l’9» ^Inlvfc^ ^3313 313^13 3*31 
® 3l33 3¥?55fll 


©. «.3»Wlt 'adonis ■'iQm C3ll'M fcPfBl— 

t. 35lt31®T <pHc»'5i 

ii. 33o»l 4ft%3T3J 3T 3331 

iii. C%ni333v% *11351 

Plt63 C^HfS »lfiw? 

® i *9 ii ® ii 3 iii 

® i *S iii ® i, ii 3 iii 


8 Mr 


<r*\m : 






lO. 


1 © 


> 0 , 


14». 


15. 


18. 

® stfissts* « few 

® wifeaw laPiwfc 
© ctiFmiib v>wc 
© WfPrew 

C553 afaw C3l*t ^3 4ftrs? 

® CH, COOH © CH, CH, COOH 

® CHjCH.CH 2 COOH © HCOOH 

iHi i® 

CHjCHiCHO _____^ Z 

(Z) catefifcrate^? 

© a(T*H © RStJ'i 

© a*fp®i © atf"Fr 

4jT^fs>4 3fK,a3 aWFf i'il'th c.*ph(i>? 

© N, © 0 ? © H, © CH, 

250 CC 0.1 M HjSft, 33C3 5W afPT 

h, so 4 Rmohr 

© 2.45 g ® 2.98 g 

© 4.52 g © 5.42 g 

CHj - CH 2 - CH(C1) - CHO C3HS3 

@ 2 -OFfOTT- R^T5T-m«T 
® J-SFTCirr-fa^HJl*! 

® T-GHm-faSTJlwI-i 

© 3-cs , iwl-(4»wh®i 
CHa-CHj-CHj-Br + N ^^n? M 

<M) cfHftk 313 #t? 

© C5f%nr © srcaa 

® af%5 ® C3C3R 

11 . 'ilfuH'* f^fijRTT? 315 H.SOj 45 'gftW •St? 

i. ftOniiii aifa cna*t <p*ii 

ii. faf4*31C4 H*j|5<«T 431 

iii. [<iQhi| 4 *lf$^5Pi 5RT 

%53 C*Rfl* affo? 

® i 4 ii © ii S iii 

© i « iii © i. ii « iii 

TDS^? 

© «if9[C8rW4 

«ftlCSiCH4 afWP'T 
aiPilT £$13, vSitS<f »WT<C4 '4*J>4 
’arf^fESR 5m tes?#$ 3RTT 55 63 

aftaw 

*tlf^fo 0%^ 65(3 « 

awTpfaafircia 

5<l34 ¥Tf 1« 45* 185* W2J? *33 WM : 

a + o, — i 'SCBfHIt® — > aanma 

[H : 0] 

+ ?3HJT3i 

® C*3TTf3 ® «J%5T 

© 2-fS*l|5«'l 
® 2-fiaiS«i fq»lu*i-2 


© 


<9 


llr. 


14. 


*o. 


* 1 . 




^3. 


* 8 . 


A CTHfBd aiiFte INRIB C4H(5? 

© CR? CH; C = C - CH.i 
® CH, CH, CH = CHCH, 

® CH,- C = CH - CHi 

I 

ch 3 

© CH, CH, CH : - CH = CH, 

COOH 

*rr? Hjso, 


CH,CHnOH + Q ■ 


HC1 


CH, COOC 2 H.; 


<§> 


+ HNO, 


P(P) 


caHflteaprft? 

® '4(t<W|?tlil C<305(rf34 4f3¥ 

® arm^tecer 4ias 

© ot&r arfdjr mrtmlite afro 
© aifgjr c.<m(«h 
DNA% 

© ip ^5FT^ © 

© <£(^ wj © mtwr ’nflfpm 

© dlf&w 

© <2nfe*)Pi 
© 'StiinliiRain 

44 g C0 2 45 WI 41^ *B13| ■ $4*f m#? 

© PV = RT ® PV=4 RT 

© PV = 2 RT © 2 PV = RT 

*f4MHH C5*P#? 

© CH, C* Hi © CH,' 

© CO ® NO* 

»MV|1*I5 #1? 

® 40% 45?. 60% fJHFr 

® 60% 5lt5 45? 40% ftsRTK 5 !? filW'f 

© 60% fwmi*T 43? 40% %ifer firaf*r 

© 95.6% 45? 4.4^. %rfe fsW 1 ? 

is* c ^lasrara 0.8 Htm ww wiert 

55^ 2.25 gA. 1 IW^WW? 

© 67.11 g/mol © 36.24 g/mol 

® 24,36 g/mol ® 36.63 g^mol 

NH 3 

i. ?C«i<fSaH ^fT®T 

ti, ^TTC^ f^f3F?IT 

iii. catB^r after 

Rim t^phfS j tt5 < p?’ 

© i 'S ii © i 4 iii 

© ii 'S iii ® i, ii ® iii 

CH, CH = CH, + HBr lAA C^teffa 

© 1-gtOT sff’Pr © sjfa5 

© 2-airsn«R*pr © sf*iw 

CH,CH,CH,CI + KOH (ale) * B; B 


^4. 






*)r. 




Oo, 








^8. 




® swm 


© aana 
© aPw-i 


4» 45* 4*5? erj« Iw ■*« 

tol C4^(1& Q C5te? 

© CH, COOH ® CH, CH,0 CH, 

© HCOOH © CH, CH, C00H 

515 ■#? 

® fsiaif^T fwi'nol! © 

© fsmfer fvfwcstf © f5rt*r fsrm^s- 

17" C WVtatm 4? (515 N; 43 

© 3606.59 ® 3616.59 

© 5936.16 ^ © 591636 

•flJlPrate ^ranrad* (crt 43 im 

© 6 - © 3 + 

© 12+ © 6 + 

laH 3|i&5 «T51E53 35CK3 63^1 Wlft 

c^t3 nrter? 

© CFC ® CHj 

© CO, © NO, 

ppm 

i, a^tt-ffl 44><P 

ii, life fx[»l!i't 315 gW a?1|'o 5C43 "fiw*r 

iii, mg/L 

Rto* c.<phl5 afW? 

@ i 33 ii © ii ^ iii 

© i 4 iii © i, ii 4 iii 

CO 43 33^3 

® 40ppni © 100 ppm 

© 500 ppm © 1000 ppm 

NH, 




+ NaNO, + HCI 


40"C ) M (M) 


C3f5l533te#t? 

© *lillC.BtlPl3i:i| 

® C?R*T 

© otfujic-'it 'artf’R © GFirat 

ir 41 <431 , ^ 5 m wra ^53^ 

7^30 5TO? 

© 300 - 400 cm' 1 ® <1000 cm 1 
© 1 000 - 4000 cm* 1 © > 4000 cm"' 

teR 413SS3 4I<R|W-K SW13 

^33 3t?r< C4Hf&? 

© WRte^r ® ^T!5T4'lf3 

© ^nm4fT © ^fT13C4!^3 

C3T3?553 3E3T- 

© ZnC!, 43? 3T7 HC1 43 
® NH, OH AgNO, 353 
® wfll'fl CuSOi 43? mfla Na. K 
ulutuu 05*1 

@ cuso 4 35*r 


i j ^ 



8 { 


c i ^ 

^ j 3 

5 |3 

►1 


^ | 


So : 

3 

»i.^ | 

;■ 

S4j 

|^r 

i*i 


18 j 3 

j 


3 



i% 


itrj 


3 

^o,3 

*>]5! 

^5 

^o; 3 

*»\ 3 

i 

«( 33 



<5j 


*b- 


V»\ 3 

Oo 




n5M <$. 


n 

*8 



\ 3 



^-(Hs. £*) 'Jk 




8bri?> 


^BT lo fafm! 


f5OT& C5ltf, *oV!> 

^PTt?KTf^l¥ *|3T 

€f*f 


f555C5re : | 1 | 7 | 7 


< £farR— 8« 


[g$5T : ^R 51P55 5;5Jt «TC?J5 ’ffaR^W I f5£55 ^fhWFTT sjClIwR f5t5 *F? 45; 

5;f??£ Sfa'Q^STR ^35 513 I C5 MHMI »l«fi> £f£J5 $>3<J IWo 5J5 i| 

n. 5;#® ^5t5i5 Rfa-m iw 

C5T5 RRwiI f®!5 t 'O 

5. ^*t5£55 'SIJlMfclM 55 E rf&R> f®^ 45 5135 w 

551 5135 i%-5i *nfif«wiw ^jhh ^ i 8 

8 I KOH <<Sr%5) 



A 45; B 5lww 5TPT 5*^ 5fR*f 5jlt55 •TTT5T ^TH^R <>M I 
5L ^2 5>t? 1 

5. C^F55 ^T*# C5R? ^ 

5. ® , ?l513 5 5 C 5133 C5fij R5 fR®f?T «$5 I O 

5. A 45; B 51333 5TPT ^llk 5351 t5Wj$ ^tf55 5135 

8 


QH* 

•X’ 

5. 

5. 

n. 

5. 


Rs^tfs's ^(,<1— *1jRf'o<p 3(®l,fWH 4*5 I 
3tt3§*R f^BffiR 


-> Y 


m 


*z 


i 

* 

5F15*rf 


W5Ttf*R^? 

5lf33 BOD 5R 50 ppm 3*!W ^ 55*? 

Z 45; '5fJlfo<R3 5351 

5|f55- 5TWTT555 i 4 

ajf^fr^R RQmIP W3f X, Y 45; Z 
45 5tSRT®13 3F5T 153335 5*5 | 8 


« 1 



st® 


rw, fosTw|3 45? 45 2RR 13*155 f3»333 3R 

55T3RR - 0.25 V + 0.799 V 45; - 0.76 V 
5*. 4l3'5 ^ 5 

5. f5*R^ftsf5^fW55R5T55R5RT5¥C5R? * 


(CHj)j cci — » 

KOH { 4 JT5W1 5.^15 > 

* D 



tpfe^smR#? 

1 

< 

CTMT5 555 45^ 2RW 555 5TWI 55 i 



A ^ln*w RQl*al C^H®T ^T5 1 

b 

*r. 

b ^ 'S(?st%^3 c r ^tja fes^c't fe! 


C5t5 5T85T 5m-spUlS5 5R i 

8 


<t I 


. 10 % H 1 SO 4 
555; 
500 mL 


NaOH 
500 mL 
C5f5 C5T5T5 
555 

B 513T 


3L 

5. 

5. 

5. 


A 51ST 

21515555% 5 

HCOj~ ^»5tf-5TT5lT 55 I 5. 

A *ntaj 55^ *# ftfeFs 5RFT ^T tffiCXMHI 
0535 515*13) ^w— 5*RT 55 1 b 

A 45® B 5TC35 Rl«i'a 55155 Stmt's 535— 


b I 



3*. 


5. 


1 

5*5515 3RT*F1333 Hs5f^f5> "*t*fs2><f><[ C3R? -5 

v3*?i3W5 A 45 ^5155 ®|f3*3T 3 #53 C T3^ 

3*f3T53 I © 

A 1% 5*0^3 l5HT?f^; 5f5C555(%5 « ^ 51?# 
^1155551 8 


555—’ t)(t RRU 'arSt**! 

wrsr ^ \ £fc*f? *tft i i] 


1. C+IHfB ^3T? 


few t+HlB R^4|«0 w eft * 17 


o, wt d-wr 


@ r i ^/Mi ” T 2 “s/Mi ® r « 


x 

M 



@ r « 


® FI ® (6) 

•□ ®o 


i. I<l In 

ii. ^ 

iii. 


8S>o 


<i >11*1*7 : 


1?C&4 C-PWfiJ ?lf&45? 

® i « II © ii « iii 

© i S iii ® Ui a iii 

8, CzHz wten C4#4 CTtOT? '-PS? 

© +2 © -2 © 0 © — \ 

ff. Pkb-9 (.>1 (."palf? 

© CO? © CO © SO, © O, 

a. SnCIi + 2HgC1 2 = S11CI4 + 2HgC! 
Rliimlii 'stlQ's 33T? 

© Sn^ © Hg’ + © CL © Sn" 

H. (P + i^il/V 1 (V - nb) = nRT 3^1 -Mt3 
41®? 3 jtpi? '5fWf5n*if^ ®r?33 43— 

i. tra/V - ’ ii. na/V 7 iii. a/V J 

Rto<l t'Pl'iffi 3f&4>? 

© i a ii © ii a iii © i © ii 

■ WWwi «CTW b « ®?4 *TT» : 

OH 

* „„ KMnOJKOH 

CH, - CH - CH, « A + HjO 


br. A C?tW 44R ^(.*i < b 5'1 3k?7 

© 6 © 8 © 20 © 24 

c». A PiGmii 2j*V i N ^t?— 

i. 4111*1**1 

ii. I-K»i'i j i*i fa«tl<i3 

iii. wlwaflcai 

fas? c?Rlt> siffo? 

© i a jj ® ii 'S iii © i 'S iii ® i. ii <3 iii 

10. £3f*R taGt's C^R 

HfJTC^lfifwwi 4J4f5 ??? 

© Na : 0 © ZnO © AIA, © CuO 
■ $>¥!3:*4 'flilWIl* ii « 5CT «EJ3 

: 

150 mL HNO, B?I? 1,5 g S? I 

543tl> 2% Na,CO, 5437? 2T*#S W I 

11. ?lf3* Baffin *K*OJ|atf 4>* ppm? 

© 10 5 © IQ 4 © 10 5 © IQ 3 

33- Vlfl? 54W? C3-G? SfCTlW— 

i. WWI 0.189 (M) 

ii. 'STil'ftH 37.3 mL 

iii. '4I!5«*1 57.6 raL 
^76? C?M& 

© i a ii © i a iii © ii « iii ® i. h « in 

i«. 3im ^wfitOT wt «fi^ 

© Hg, Au ® Hg, Pt 

© Pt. Au © Pt. V 

i8, PitM fttflSfl *13- 4 s ? : 


50 g 


25 g 

500 mL 


250 mL 

h,so 4 


Hi$0 4 


A il*H B 54*1 


A a B B*1C3?1 fifSH- 

i. 33R 

,i. ®wjj$ wwari? 54313343 
ni. ?>T33faT ^ c3ot ®we?< ^nrrar 
■3FT3!? 

© i >3 ii © i 'S iii 

© ii a iii © i. ii a iii 

iff. <1 1 tit's HiS 4|? -b* ppm 41^(44 ' i j'5) 35TU? 

©20 © 30 © 40 ® 50 

b*. «Whlfl -j'S »«tM.g 4* -J44 t<ph!5? 

© NO, © SO, 

© co © wpe Btlfow 

b“L f> 13^14 41 -I's-paI 9 > *«|3 H,SOj 

list's 4?? 

© 3.5 © 2.5 © 1.5 © 0.5 

O 
II 

ib-. H,C - C - CH.i 44 tttttPfa fro? l-bl^lt? 

© HjC = CH(OH) - CH, 

© CH,-CH = CHOH 
© CH, - C(OH) = CH 2 
© HjC = CH, - CHO 

bi*. f*t75? £PR *i)l J i(5fl 41133 ?l? C4f%? 

© HCI © NH, © CKi © Cl; 

3o. E Vy = +1.32 V, E-haC = OfV) 

i!5 ’tfW t9l«s (,‘Phli>7 

i. Aglsl/Ag* (aq) II H* (1 M)/H,(g); 1 aim. Pi 

ii. AgisVAg* (aq) IH + (aq]/Hn(g): I atm, Pt 

iii. Ag(s)/A g* (aq) II H^/Hzig): Pt 

© i a ii © ii a iii ® i a iii (§> i. ii ff iii 

(+} <i]Pitv»s CTCSF 3^ W ^C*1T- 

I. 4145 xn'O^ltl 'aiff,«iM *31^ 

«pf5ra ©w 5[4T?r 

ii. [aj = +2.24° iii. [a]=+22.4 5 

{3C54 3^? 

© i © ii © i a ii @ i a iii 

yy. aw RPi CRPT H1SO4 = w? 

© 98 g © 9.8 g 

© 0.98 g © 0.098 g 

3a. < t > * 3 f 'sM^luilfl Ni 413T 

W4(K? 

© 6.209 x 10' M © 6.580 x 10" la 

© 6.098 x 10' 1 © 6.17 x 10 14 

38. C45R IB d|^|H 5®JW< 331^? 

© NaOH © H;C;0 4 

© H;SO, © K;Ct : 0 7 

3ff. HjO; W-feM RSwilii W 
®^31t5T 4(fg|P5CR? t^M 313TT— 
i. *2 ii. - 1 iii. 0 
fitofl !. < Ph1u 

© i a ii © i a iii 

© ii a iii © i, ii a jji 


3 a. "f&55(5 CVm~ 

i. H 3 SO 4 > HNO; 

ii. H;S0 4 > HC 10, 

iii. NNO, > H : SO, 

ftctm '3fW? 

@ i a ii © i a iii © ii a mi ® j, » a in 

3H. SI <4145^ 3R- 

© 6.023 x 10 ?1 © 6.023 x 10 25 

© 1.38 x 10” 15 ® 1.36 x 10* 1 ' 

3b-. 415-^ fT 5 ^ 

W4*PTWf9l744 4^ 3(44^44 3t4T 

©3.1 -5.6 ©5, 8 -7.5 

© 8.3-10 © 8,5-12 

3&. C^t3 C*Tt>t 1^13t345? 

© - NHCH, ® - SO,H 

© - OCH, © - CH, 

ao. AgNO, 54134 4T*nf^C4 60 < tH's 5 
amp 'sf^’t & 1*1*1 1 ^4T ^E®T ^ItWtta aa 
■S(T = l Ag sr 1 ! 1 4J4? 

@ 8.766 © 1-6.812 

© 20,145 © 24.854 

«1. 34lS»MC3 CuiO 41? 3© 4T3SCT3 

3ta?r?t?- 

i. 's(jl*if«?i'5a 

ii. JMfir-P Jlfirs 

iii. Stylet 

f?C5? wHit 

@ i, ii a iii © i a ii 

©J (S ; i* ^ 

«3. 'Sift? 4T4IC? KMnOj ?,{.*! 9Ui1 

4433*1?? 

© 3f& © 4f& © 5$ © 6f& 

■ ®^34sfB? oe a a8*r atfl? 

®?4 ?ra 1 


I (V) 2 



/In SO, CnSO, 


Br2ft(7a :i - * 0.76(V) FeiTf 1 ^ “ +0.44<V) 

®fl. ^#t3C^? C4l4ftJ-fl W4I- 

i- EteJl — Hp ZafZn 2 * + Eo CtlCu 2+ 
ii, Epcii — Zn/Zn 24r ~ Bq Cu^ + /Cu 
liL E^ctj = Efj Ca 1+ /Cu - E„ Zn 3+ /Zn 

Rc&<i g^h1& 

® i ^ ii ® i ^ iii (?) ii ^ iii © Ui * iii 

^8, W F€/FeS0 4 

ROT C<l*^ 

@ + \2 ® — 1.2 ® +032® -0.32 

CS) 0,01 ® 0,1 ® 0.5 ® 1.0 
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|r 
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8 : 3 

1 

br : ; 
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io r 
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ioJ n 

is i r 

ifrij 


|[ ^ 


bb-j 3 
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3o, 3 

33 
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38 



3a 


rr:| 


3b- 

n 

3k 


00 



03 3 



«8 3 

Off; 45 




^T3T?r — $ 33 jT io filMJ 


^*tK C^, ^oi'J* 
R , «l?j ip f3r 




1333 733 ® ■ 


-^n'E'TT -80 


C5t3i : ^5p *frc*j<r 3?3 tt «7*f3 ®r33? 1 ftrc^r $#to<i?«03i 3tHl73hi f^m *re> 43? 

M*fS aiffewrs ^S3 ^ 1 73 7337*3 3t3fc snsfr fMs 573 1] 


j I A - - + B-.- 


450°C 


in 




D 


200 atm 

3?. 1u.43.fi> ^T? 1 

*. co 0$ Mr 3-3T 53 C3R? 5 

3. D tjW57MT fo®173 43 #m C¥M- 

3TWT33 | C 

3. c 43 99.7% 3r«3l3 SR) 2l73PSi% *r-»334 


*1 (i)A- 


fitsPR *t>*3 
KOH 


- B- 


[O] 


*C. 


-» 5*R laRST**^ 

— > 7337*3 ^3^3 (?i? 


(ii) C + 2. 4 - DNPH — 

(in) C + OS.!®1s — 

(iv) A 57*3 CjH^Br 43 43>fi> I 

3?. 3731313 ^t? 

fifilfc* 43»1t> '5R73T73ft>3 5 C3t*f-— 1 3TT3TT 3?3 
(ii) 35 35)<M<-1 57* c cM3fi? *Rr$ *3 I 


3 . 

3. 

3. 


5 

* 

o 


M3733 A C3t 5 (f^ 43 3lif*( < P 3? 7** f3 c fl("'^3' 
fM»R3 33 I 8 


« 1 

1.0 


1.5 3^r m 


300 mL 


500 mL 


. T = 30°C 


3? 

3-. 

3. 

3. 


513^1333 #1? 

fsRm ^rr^R ^jfrfanRii -3C3 i*!."* •* t4'--i <\\~*. 
'33 1 £ 

M S0 4 53733 pH 43 3R 317*3 7K3 33 


33 


3JRTf 


i 437 5 333 £37*? 50 f3WJs SRlIM 3373 
t3feff #55173 ftfSii #T5TF r *R3: "V* 5'S’?T3 
3333 3TW 33 1 $ 

®nT3t3?f 0 MM ferf f# *33% tori 53733 33P[ 
?MetM SRI f# 1# fMrM 3T33T3 3RT 
33' : 


b-3tr 


3f. 

3. 

3 . 


8 I 


A-3TR 

3T^3^t 3H<f3* 3»1? J 

0. 1 5M HC1 53733 5R3I3IT ppm 4333? W? * 

A 43s? B 311333735 43? fMl3 *373 3NT 573 fSrfaflff 
3TTC33 C31?3T3 1^3 353 ( >3 

0.39 4R A 437 0.85 afR B W7? 3731 7335% 
3Tf»R ^t3 33CK3 C3f*1? 137333 3R 8 

1 1 



> $. 0 
M'NO, M"'(NO,h M"S0 4 
[*H35Jt3l<5> ^ M' = 1 08. M" = 63.5 437 M'" = 52] 


f^PRW 

f37ff*13T 

0.1M HC1 533 m\ NaOH 43 
3*i»ii4i fM?r 

3773^ 

L 

j 

0. 1 M HC1 533 3T3T NH4OH 43 
W5TI3FT fMtt 1 

(TF35»3s?rni%3 

0.1 M CHjCOOH 533 3t3f NaOH 
43 'I*i3 kl fMtl 3?3 1 



3?. Rg333 33? J 

*3, Na : S:0, C%^' 5 ^ W3 c f 3;^Jt 733 ^3 5 

?t. \53rMT3? ^f^nS' *iH37<P3 3trsntST ppm 

4^7P M3 ^3 I O 

3. "5^1733 3*5]^tf,4 i 3 3 1 5 Iwfl fejf fMf*t3? 73*3 

313TI3 ^3f 53? 43 73373 3 % C33f'S 1 8 

4s l f i> CuS0 4 + NH4OH A + M-0 

(ii) A JC^+H iO— g B 

3. 47^3 A *j < f -iv 3- '33? 53 73 - ? 5 

11 ) 43° (ii) 3? fifthfll 3 t 3 c i 373 Sf3!3 ^^3133^75.3 
3T3 f%3 | 5 

A 43? B 73173 3^333733 7333 ^r^33# ^333 
33f '53? f37?J33 ^3 l 8 


3. 


3. 


333— v5(J firfq? ^'srpT.-vtHj. 

1137*13 gt3T ; 3333f5^3 «('§l , *!3 ^'33373 aTJpf 3V733 i33frr3 2f35 333^5 2T5 3l?r3 j . / 373' F ft 

£'3734 33 373^ 355?3 3I3T 3 B 3 e f ^£31? 33 1 SJ fif& a7f|3 313 1 ij 

31^(33733 T5T>W!air 'ff%7S 7333 tRPlflht 


1 . 




^ftt33 337573 C3f*t? 

@ CO- ® NO; ® CH 4 ® NH ? 
?Ct3 4lM 431 'flu 1*1 74157*13 13138313 
C3l3f6TO 7413 4ttf4% ^34 

37373? 

OO O 

II II II 

® -C-O-C- ® -C- H 


o 


o 

II 


'5. 


@ -C-CH-. ® — C-O-R 

1I313I?? 7i>f374 1^753 (413f& 313^3 
33? 

® 'liSQaf %3tf33 
® "?l'3(5l L’=3?'t 
® 31?75rC33fe3 
® 3l?tyi 7433 


S. tUM NiijCOt H*nrHiiT ^pm 

® HJh '% iObO ,5 -.*e.ii) ^ ( 06UO 

e. 3*M &M^f ft3 4733 73- 1 73 '1T1C33 

413103 '»J3T 53- 
1 . 0 K 3tW313 

ii. - 273“C 4*111 

iii. 0°C ®T3*iiifll3 




<prm ; ’tar 


8^ 








ho. 


bh. 


b*. 


bo. 


f^T 

® i *8 ii ® ii 'S iii 

® i 3 iii ® i, ii 3 iii 

^ i ww <nfrir*mr w 3 bj sww 

^SWWfe WIT- 

© 'Sffflt'atH © few 

© >SlSft*r ® ^|^'ai'9]|?to 

^BHmT -2 «fefa ^RT- 

© ^anwr^ 3rsrr$«T 
@ <pi4a»St ^ww* ^fsT 

fel^I RMLOT 4^ pH 

© 3-5 © 6-8 © S— 10 @10-12 

NO * aa 4|fe» fllt- 

® HNO, © HNO : 

© HNO’j © NO'j 

o 

_7 

c^t 5^^t4- ; T3 

n ’ S TF ^5? 

@6 ® 3 @2 ® 1 


COCH, 


+ HC1 


© +< *°"wi& 

WHOM faRHllfli— 

© t3ft® J T-3R3F& '3|iWl < PI?cW'*W feta*?Ti 

© ^<mjr fecww fetasut 
© 6 pt'»®i-ia*l*pT} WWI?W 1 W fefaRIT 
© W H fefeflT 

«r«i-i2 aa ; to?p® 

© CFjCl © CCljF 

© CC1 2 F 3 ® FjC.lC-CCIFj 

TOW, TOT? 3p OCT 

1J1CTHI WJ WON ’ifwltG 5pft- 


® d =W 

® d =W 


_ J RT 

® d = m 

PT 

® d =™ 


is. 


b<t. 




fnAv fiw 

c^Prc^Nt&^ffc w 

@ CO, ® CO S0 3 ® NFL 

HPLC UQ1T 

® High Pressure Liquid Chromatography 
® High Performance Liquid Chromatography 
® High Power Liq u i d C h rn matog raphy 
® High Plant Liquid Chromatograph 

WHct* wctct iV 4ik >i*n «rc?fli 
wa s 

B A 

3° WCTfSR » RMgX » 2' 

'anWCTRP A SlTW feWOM 

felamr ctNCT'S b fesram 

fefiwt ctwra w i 

RMgX 41 *tW ftfdWHl ^l?W5!CTlft 

i. A OTfefc wfel?® '<rtTs CT 

. ■ - . . T f - ■. ,w» - 

C+IWI 'Sl(!* , !ra©t5'ij 

ii. B C*M& WWW v5fe<W C*T*fT5 

iii. A 3 B OTfr 


Rum c*l»il5 •nfSfe 

® i 3 ii © ii 'S iii 

© i 3 iii © i, ii 3 iii 

JH. ®^Kl 3 RJ WJWWfe*TOJ 
Rl*ll— 

© few 3 ^fT7 

4j50)IC^ir<i^ tflfJCT? few 

© CTlfMW HlSSlIi; « ^iT? 

^CSaK^lfii^ iflf>10b*l few 

© fep « 5T5 y?cai< 3 s ife s 

•afes^few 

@ 'WHlia <& <i ? * <3 v ft^ 

' 4 .i^taic#iR+ afein few 

11 1. 2, 4 - DNPH RIjrh 

i RCOR 41 WCT 

ii ROR a?^nw 

iii. ROH dlil 3 WW 

Rt.6H J llX'+? 

© i 'S ii © ii ^ iii © iii © i 
bi. Wfef ^UfPra ’RC4'I6H^1*1 tl'W, Z = ? 
© 3.0 © 2.0 ©1.0 ® 0.5 

■^o. Rtwi (.<pHlt sn^rtfir ^fwr© *wt^? 

© Na 2 CO, © NajSiOi 

© H1SO4 © KMnO, 

PCI S Na ^ 

C> 1 . A -* B n-WM 

T«?<IR 

WlWT A B CTl^fe 

© CHiOH « CHjCl 
© CHjOH « CHjCHiCl 
© CH ? CH,OH « CHiCl 
© CH,CH;OH H CH,CH;C1 

■ few wct Feso 4 a^w <rwr i few « 
wraro^ «ww feBTfe*r fe®^ - 

0. 76 v - 0.44 v 

«<h» fej 3 r 44 4 WT 4 ^ 

«Rpr©^rRT« S 

^hlvn ?(&- 

@ + 0 32 V ® - 0.32 V 

®+ 1.20 V 1.20 V 

$fl 9 (W3T- 

1. ' s Tflri? f^TTtW "^IW 

ii, RifihijffS ^t5 

iii. 1%^ ?ir 

@ i « ii ® ii ^3 iii 

® i 'S iii ® u ii 'S hi 

^8. CTHifl ’iic^t’STJ— 

i. 5W c f 5^t 

iL 

iii. ] L 5^ 1 mol ^ffinjFT , tlW 

■ ■ . i ff fc - f*\i _ _ 

TCRT 

@ i T ii ^ iii ® i ® Ii 

® ii 'S tit ® iii 

o 

A II 

*<2\ NH4CNQ — » H^N - C - NH 2 ^ ^ 

WTO RQmtIIl C^H ^RTt? 

(5) 




v- 


<br. 






'Si. 




oo. 


'SS. 


0(t. 


KzMnOi C^t w^r 

® + 7 ® + 6 @ + 5 ® + 4 

C#HfB 

^Wraii fePrT?^? 

® Ag{s). AgCI(s)/NaCl(aqi 
® Hg (h, Hg iC 1 jfjs )/ KC 1 ( aq) 

® Ag(s)/AgNOj(aq^ 

® Pt( s )/Fe 2 + (aq ) t Fe J+ 1 aq ) 

fefef ©^*fWCSfil *WH Wfefefe (TFT#? 
@ Ji'D C^F ® ^TTWWW 

© (Ttw Wf © WTT 

feit?CTCT fesiT 'SfW i # 

«rnw M^tr® ^rr? 


© Br © NO! - © OH © cr 



r^itH fee^i «o 4m ai=?i 


JfCiJpI ©w wr« : 

©^tWCT?f OTWft>^ £ 4 fttT ^W— 

i. CTt T f(t*C'o sp fetTSfR 

ii. WfefH effa 51WT OTfew 

fe0S3T C^Wffr 

© i 3 ii © ii « iii 

© i >3 iii © i, ii 3 iii 


60' OT. «mm 2% HgSO. 41K 20% 
h 2 so 4 4jii ©^WlTRr C^Hf^ 

'life 5iw fefewr $c« fw ©iww wnr? 

© fefMTM © few 5 ! 

© ^sfWTWr © $um 

fen c^Rft 'arofr-Hmi l^rc^CT 

© - cooh © - CHO 

©-NO, © — NHCOCHj 

fej? c^H wnr ir ^‘fifen ^iWIWj 
*H4Rm ’•fefeRWrt IXf TOT? 

@ 3600 cm' 1 - 3300 cm" 1 
© I860 cm' 1 - 1660 cm" 1 
© 3000 cm' 1 - 2800 cm' 1 
® 1400 cm' 1 - 1 100 cm' 1 


5% Na 3 COj B^WTOfT C^Wfe- 


i. 5 g NajCO.i 100 mL Na,CO^ S4W 

ii. 5g Na,C0; 'SfTO 101) g Na,COt 3TOf 

iii. 5g NajCOj WCT 100 mL *l|f*fj'b 

Rtpn [, 4 »h (5 'itS*?? 


© i © i 3 ii 

@ ii 3 iii 0i i. ii 3 iii 

Sn 2 fefeRH — 

i. Mtf C^T?ff tffe’JNR fefein 

ii. fer^llft! ICT *©n FT® 

iii. fefeRnt?r cwdi ^fdj-Tmn am 
3°RX > 2°RX > l e RX 

fetRTPFfefla’ifiw? 

® 1 ^ ii ® ii ^3 iii 

® i 'S iii ® i, ii iii 






Jinii— ^ P>t 5o fStPf& 


1^tw*pr c*tt£, 

R^sl?i *!<? 


Rn*i (T^e : 


«fNFr- 8 o 


ESjt^T : \5T*T -, tTC J P ^ffaTFT 'SafP* I Rl&^ nc.*ll(.<ll , t R(,3 "P 

fif^fOwlffn 'S'54 PS I CT t.'Plwf otufk 5w Rlt'® $C< l] 

©— 


A *m 0.31 g 

1 atm 

27° C 

B ’tjm 0.85 g 
1.5 atm 


: 


r f 

i 2 j # r9 

[p r £ f MA 
ITi' i £ AfW 

= 

£ 

_ ^ ^ s 

* f f m C M i 

* ^ £2 J? JT f 

* s ■ i 

350 mL 

V 

•^p>¥ 

450 mL 


£ 

w mso 4 jl 

%=mJi 

* J* i- S M M 


Km's 04 ^ 

'.ml 

t m j 3s aTi 

a 

1 

** 

:<m%x 

jt M M m m « , 


at. 

n. 

*j. 

* I 3A- 


affPT 4*104* ^C®T? 5 

C^HsO < p|4*p?I ^"14* PTpl StPR 4>C4~4 JMTi P I ^ 

«H?T?| a PCP ^‘P 

P | « 

^3nst 'Q ftc'T a ^ b »p *n?o c^Hfil^ pp 

C^f*f ’1lftR*MC4 RtslP 4*<} I 


8 


Fe HNOj (cone.) + H 2 SO 4 (cone) 

-> B — — -¥ C 


450°C 60° C 

A - ^ <Pt4c**fl ! 

PwilSu* ^5 ^r? i 

*r. p# pStft stf^spcp ^ <tmi<r pt p 

cp? * 

a CTlw c m sp p cp? p*m 


n. 




« 1 


p 1 

b c«p* c c^n $*.*npp e*M»r ^far p i 

X 2 XO 4 
50 mL 
0.5 M 


8 


2.45 g 


MOH 
100 mL 
0.5 M 


’tias-B 


*r. 

*r. 


*m-A 

F. Cl, Br. 1 41 J|f3RF5l? 3P fr4* P I 

h 2 xo 4 ^iit ^wfpr vg<T R*f?r p 1 
^'fRrcp *ft3H9E?ra p'f fofcr® pi?t feim siffe 
Iwtpmfeppi a 


8 I 




WSfl PL5P 

EW + = + 0.76 V EW + = - 0.34 V Nr ^ + = + 1.66 V 

anprft >Gji*n» i 

2®f*r c%*t <Mc4iRfR<f> ■“Hrspr *!#p cp i ;> 

C<p 14^*9 CPT Rp '?*f*TT P t O 

Pt a^'ic-* *(Rc*i Rc?r ^s* ■'^tw Ps 5 P <iic.4 

f%-*ft? *iiRf«A p 1 s 

%P 


3T. 




c,h k o- 


■PTp> A- 


■ 5 Rf p B 


4X + HiO 




> X + H;0 


Jin Ip' A “14*1*1 srtw L4*ft i Tf 

RfaRT cp ^ R*¥ ^ b psm R'$i<ns»? ^ar e- - 

io fnRcun w Rfe^ff CP 1 

STP fr? 5 

at. C*l|T>“l)l’a> Pu.nv(,<p PunTJ ^*TTp C^R?^ 

*f. C C%P ^P’^'ETfT •dfa'T WT’e I ® 

H, A « B 4j? ifC<j f/jrRfij ^TTramEW^ Rf^r CP ^T 
Rc?fp^p I 8 


cN^rf»t?r 


^ Iwp^r 
^ 


m 


ar. 

n. 

ar. 


P^T pT «TPt3Tf ^t? i 

C 4 H s 'StJlful^^ PTpt SfpR 3W I ^ 

^t'TCP RfllU 4T5W l jf*P£ ot.^ V ®lli. e ili)'*T P I O 

Ri«lC4 f*w <trgpw cm. pf m? 8 


PnRB WoHFf pirH-oa- 

[RlP JJ^4) : *!4 Inin'S <C;R4lt>R ^f«tWT? '5'8H < TCS £t^p *1iiC.44 fpJlos 2j^'5 ^>aJl^ SC'S >lfS4>/J1(.4!pS 

S'sw4 ^*r 'itfinl 4“in 4 I 4 I w'lru , p t £iRkJ sup nH > ij 

CuS0 4 1 F sHI •^'®p PfT9 

@ 23.0 g ® 26.52 g 

© 31.75 g ® 33.68 g 

pijyrjjp 

Cpf&djlt 

@j 'p ©'TOTtP'P 

@ 'ail 1 c« Mitah p 
® 5|l4l(.n4 PP 


5. CH 3 CH = CHCHi CTM& C^FT “RICP 

Pip I «Pi4h +w? 

© «lTOT1<i © 4lpll ^ 

© CEtn © ^rJtRfw 

A 

J(. RCONH 2 + Brj + KOH » A + KBr 

+ KjCOj + HjO 
A -ll? 

© 1» o()|B(t4»K»i © t" ^jlfsiH 

© 2" 'S0WCPSM © 2° 'V/IRh 


Pt 


<NP*r» qprar « « 8^ Kcp tm wrs 
o 
11 

R-C-R + H; > B 

O. B 

@ 'SOHfP © 4ST^#T4 tQR® 

© 

8. B tnHlw CpT Rt^Wl «FP*R 4>efl7 

© ^nwrp^f © 

© §WUH © '3IFfW s 1^tP T T 


a. 


b. 


mm : mta *iar 


85fc 8 


.g^^s <h 

10x10^ m 

p|jm ^ ^TH 

® 2A) @ 2,5 

® 44 ® 6,4 

tr, ^.y/j ,/f^frM ^jsr 

'■i Hj.t lf “ F ■►nik-j.OXl ^ 

@ K L ,-[j -~ F^^ntein^ ^ FamxM'KYn 
© tidt - J^nthiMftail “ 

^Hl J 'j>*dn (i\'j 4 j 

^ . S i P 0& 65 g O 2 ^iTi’t^ ? 

® 22,-4 L Cg) 44,8 L 

® 67.2 t ® 80,6 L 

CH a 

I 

bo ( HiCHj ( HCHO c^tf^ ILPAC ^ #? 

@ ^faj^tS^fafS&TOPr 

■ ** jri ifc^f 

Shiite ’ 

AFO* 

RCHafKjClH > A h H ? 0 

* A 

bb \ 

* ^Tf^T^T @ ^TtW‘7 

sfl ’SJTT^r?^ ( 5 * 

>£> V rtN&“- 

I rn 4 Ui ^rfsivr jpei^ 

m 37?ESaT£srW3 ^IFtf ^TOTIW 

^Ry«p7 

® i ^ n @ j Q iii 

'?f ii 3 ni 0f> i T u '3 iii 

b®* RCQttNu + NaOH <Ca O) — — * \ + 
Na 2 C0 3 

^ '5n^f%rT 
^ jj|7^ 

@ ^rpr^rr 

g; 

bS F 2 jNs>S iO.it aq) + I^hij) — > NaiS^Ojaqi 4 

INttltaq) fafisil&C®'— 

t. Nj,S : O v iRT 3fH c r 

ii, 

m s 4<r ®ra*rRKSPf 

© i g ii @ ^ s la 

® i« iii (§j K 11 'S iri 


b*. so g caco 3 ^ 
co 2 mmw&sm? 

® M © 22 @44 © U 

b^, &(9t *fTf? 

# Fe ® Cd @ A1 K 

iH. 2, ftRfclfeW^ 

ftfSRTT ^pf ^TH ST^T 

*0- 

i RCH 2 CH,OH 

O O 

Jl II 

<i. R-C- R iii. R -C-H 

Pic&n C^Kf& ^15^7 

@ i ^8 ii ® ii 'S iii 

® i « iii ® i. ii 'S iii 

lb-. *nTC*TT '■^'■ll’fl UMI ^S7 

® 1-100 nm ® 200 o(H) nm 

® 350-400 nm @ 450-600 nm 

15i. HPLC C®’ ^fS*T *iHj*i T^tc j 1t'*l UTO® 

^sr? 

® n ; ’rim ® fiwm « *rr^r 

® '5rTI^ftl ; OC&*1 ® fj^RSUBpr 

ko. SI R dl^'sn^’^7 

® 0.082 JK"* mot 1 
® 1.087 JK h moi' 1 
® 8.314 JK _i mi>r 1 
® 8.3 14 x 10’ JK - ’ mor 1 
ii. Zn(s) I Zti 1 ' Uql II Cu : *(aq) I Cuisj 
C4>Wlwq < P)K.'*lk'S ^!v*|lt's RfjMjl (.<Pi^It> ? 
v?> Zn -4 Zi y* + 2e ® Cu 3 * + 2e -» Cu 
® Zir^ + 2c -> Zn ®t Cu -* Cu 3 ‘ + 2e 
-TTPT ^(^4? ®RT flgftt¥ IKSfc 

JIW ^*'8* <MI 

® 23 ® 26 © 27 ® 29 

@ '*TTT 5T <M*P *TfPT ■' ! W4f 

MW 

® ®3=T few C«f^ ^wrtftTfyr^ «j(![^ 
WT51T 

© am? ®*f]*f7n 9p|^ 

WT kH 

@ sri? ^[f%^ sc rr 4 rt ?ir 

■ ai^tw ?8 fl art*!? 

*t* : 

fRti C - Cl + KOHfaq) ->B + KCI. 

4!irri?T R ?f.nl ’=H]l«1<Pl?3 ^Bjqs 

?8. IS 

t. 3” 'Sffl»k«P!%«1 
ii 2° ^)Mf.<r-(?<n 

in. femw4 mw »ie^fe«f|R 

Pi cm t^hlt ^ife? 

® i ® ii ® ii « iii 

© i « iii ® i. ij O iii 


?(?. ^fjRIlfU C®15T »m?R? 

® ^hwioh 

© faSifr-'3p!>fa<!> ajt®?l’R 
© ?c*i«6cSifiM^4» ’tcttbr 
© ?w«f.cBife=i<4 affet’R 
?>!». ®fsffir awH fiwi'9'l f^5? 4*®? 

@+ 0.34 V ©+ 0.80 V 

© +I.30V ®+ 1.36V 

- conii fern c - n ?irI 5 #j? 

© a^3ltC®PT?fem 

® p-JJTtC4 s Plttfe4S © 

?b-. ^tftlCBW 7C3I*T >?m- 

i. WW 6U% 

ii. WT 

<j 

iti, 

© i « ii @ ii « in 

© i 'Q iii @ I, ii 'Q iii 

K,Cr : 0, + Fem, + lh$0 4 — -> K Z SQ 4 
+ ^ 1*2 (SO 4 X 1 + FciiSOJij 4 HtO 

ftfawnISc® ^lw « femm? 

CTPPRillBi t<p|wf(5? 

@l;6 ©6:1 ©7:1 ©7:6 

«o. 27°c ®wian? »(jN6?r rms 

*||%W4 irH? 

© Nj © H; © O 2 © Clj 

'Si. tmiH wHlt ®lfe 4|)|fe ^f3RTT 

% (Rh-NH © (R)j-N 

® R-NH. © R- NH 

@ 

®*. C®*T + 3Na()H *A+7iT?R 

A rtwf&- 

i, 4)®f& afJicif.qJl^ffl 

11 P,0., 4? 8lPf filcMIl 4513 

afjTf.ia-'lPi't ?isf<i <pc<i 

iii. aftfe *TPs'wt ?Rr 

PltOfl C^HtU -rtf5<Pj' 

® i « ii © ii « iii 

© i 'S iii © i. ii 'O iii 

S'S. C'blic^il C4HI5? 

© © (gtlWIHflffSH 

@ Ca^^FTET 

08. ETP^W^m3IT??r? 

® 4f5 ^=f csiif ??T 
© f*'C5S nssi ?SI 

® iTSi) «nPr ’ffefTiW w ?5 

Off. 100 mL 0.1M NaiCOj S?W? ORT 
7"®^ Na.COj ffOrSR? 

© 1.06 g ® 1.22 g 

® 1.57 g ® 1.84 g 


> ! n 




B > 

— ™r 

<k ; 

n 

^ 1 q 

^ ^ 

b- | ^ 

!» | q 

' M ; H 

bo 

bi ^ 

bct:w 

i«{n 

>8 j ® 

btfj ^ 



1«3| if 

>v ® 

ifej q 

^o[n 




^at| 


?8 j n 

?«•; ir 

*«si m 

^i\ ^ 

5br j q 

^ 

«o[ir 

«y]*r 


o«‘ m 

^8 

if 

'Sffi® 






8ise 


« 4fcWlbtH m <«itiM^r .»iftyt ^osg -43 ayrs * $ , 344W ) 


^Br io ftfsfc 


*rsr 


1454 csts 


yfsrR-sc 


jgfr4I : ©14 *117*15 *r?4Tl S1734 *ff5R ©Tf^ l f4755 tftHSSOTT HWlWt*t 1*175 5© 4<0 
srcf?^ aiysT^ ^35 ttT'q i C5 734741 BT5fl> 217*13 ^53 fe» ^73 i) 

CHjCl r 


V|=400mL 

71 

I ?&»j4RP | I 

— T — 


Pi 4 = 1 .0 atm 


1 


V, = 450 mL 


P; = 1. 5 atm 


[yw ij$f& firsts 53 tsudafi^r ^ofofV© csrfB- = 0.9 aim.] 

3 1 . si*K ajpf 347 ^ <k.°i? i 

^l(.<P 3 * 5 'i f4ii»lfD 3TNTt 3*3 l ^ 

m 3133 25 °c w’^riainr n 3 m33 

©133 M?r 3*3 1 © 

^573? ^7grf*rs ♦rtwfss csrf& wa ©I5>w<i 

<pw Rhi I37jf4 c r3 ! 3 1 8 


3. 

n. 

g. 


Na 


A *- 

(5fcDO<1 «Mlsu<f>*0 


vwtm 



Mg 




B 


aq.KOH 


^ SI R XR <P^? > 

3. 'aiJlTVtPfll 3S3 5 f& g$?T WWF- 3TT4Tf 34J I * 

«r. C CTtW ft*fPTR 41*143) ^T4 5 < ^43 733 *ffm 
gftwm <?r*r 1 o 

3. ’B‘ 43 ^ 137*1374 SITS C3M1D A' 43 ^SRMT3f4 

tS4T « 0 Hl*l*i 43 | 8 

© I f*t5K UPHflfts ftfer -8WWJ S4*5 Na 3 C0 3 43 2.65g 
7473 250 mL 3134134 3FT5 1473 

4OT5f%r 3ifg an ? t 533 3*73 ^4? gsssra 4173 

if3733 WTT55 up to the mark 473 1 

3. «l^)« KM 11 O 4 ^ 4 fD sj |<|<P — 3JT3)T 43 1 i 

3. S'§t v TC4 g3Mfi>3 35413T1 ppm 3474 f^f?! 44 1 © 

3. £R£© g37 c l3 10 mL 44 3173 10 mL C®f%WM4 

HCI 533 7513 3*37*1 f*l'el733 Sfyfe 7444 373 ? 

[44 1 8 


81 [A] 


Fe 


-> Cf,H(, - 


B 


4. 

3. 

3. 

4. 


450°C AlCb 

■i!4i4f3'0'4T3 f4? i 

C4tW =14^ (PT^4 ^I<r4 4TT4]T 44 I 
A S IjvlM-fl 4C4T <11^41^4 f^fiRTT ^4<J c Pr? 
<?W | © 

CdH* « ’B' 434 4741 $0*1 4lH Al45f £t^T44 

f^ferra - csrIS ^44 414=144 44 1 a 


«■ l 



(E°Ff/Fe 2f = -0.44V, E°cli/cu 2+ = + 0,34V, T = 298 K) 

4. «nt*nt4 7&jms 4174 wt? i 

41. C4174T 4^mr BOD WWl COD ^4 4T4 C4^ 44 

C44? ^ 

n. 74141^4 e.m.f 1^44 I © 

4. B *rtajfi> 413444 ^74 741*1 ID 4 #t4444 

47447=14 74731 C®t4t4 45T44 faCSBR 44 I 8 

© i $^f44 3)4 fD •0$CS17'S!<HV|HJ4 4T4 1 4T4 %474 

^ ’OTT ^T?R i 

4. 4444 i 

4. H 2 0 334f& ^*4§t W*f- 44^14 44 I i 

4, ^t474 ^fV4 4T4fB £11^144 444 C474 (Ieif44 

74^ i © 

4. ^1474 %7#t4 414144 ^“4144 1% 474 

^{444 SIS14 f4TST4f 44 t 8 


4snr-©<? ^srft TT ’j'fsrF-off 

(^7*14 3%4 : 4lilH^ll>R ^344153 21754 3F144 44744 1441174 £(43 4 5 f44%5 474 4ft4/5T7$r^^t 

S'ECIW 4*f 1 47?r® 4^74 4141 ^1*^ V T ^4T& 44 I filRsD £1754 414 ^ il 

i. a4t‘l4 444731 2TW14 31 W f%? 5 $b| 1$4 t Hj f^~| ; *X’#t'7 


i. 54441 414 ii, f»tfn>114 iii. C4MlfHB 

I4754 wHl» ^15 <p7 

© i <3 ii ® i ’A iii 

® ii <3 iii © L ii *8 iii 


'•’♦“■ias 

® ch 2 ch 2 -so 4 h 
® ch 2 = ch 3 

® CHj-CH, 

® QH 6 


I4754 c^rnfS piewifil ^nsi^ 541^? 

© C4tf©ST4 4r^T7®TB 
0 < ’(L>ff - f*([4 
® SSlPlS 3lf43 
® C4#4t4 ^TtTSjTST?^ 







8. « RtiRT 4JWT 'f$SRT TTIW *tlfar 

'awn ?r w >*pr c*fRi 
<3-'SR¥tt ^T?fT R 5 ? 

© nfe pH dR 7-dR CTf*t 
® *llfit« a?i''S'-s 'aifoft’SM tK ^ 

© *ftf% TDS 4R 'SFR 

© snair irRi 

■ TORT *W 3RT iPR. *flW# >jffr 

«cpr®ws*fra s 

C„H„OH + ZnCl; (WHSj) + HC1 (cone) 
(A) 

— — - — i 

<t. ^s^Hcts? ROraiftfl bri rsi^ ‘A- 
(.itMflvJ 5flTT R 5 ? 

© R$5m-i © RSCi-w-* 

® ^-fsr«rrs=T 
© *-%n$n csfnm*^ 

<s». RfolW CTK ‘A - 4R RW 

«(i'*9'S> ’It? h 2 so 4 ctW ^?t 
^*13 ctWS- fa *ft? 

© WSfiP-i 

® tvrp 

© WWUh-^. 

© csffRitR ?wr 
A. sMlfedl fiWR ^IblVRl c<phfl»? 

© 

© os^® c^cBrf^rai^ ^ttpt 
® sHtsHlSSlI'n 
® «p|4kV5 ctH 

b r. R%**r^RR? 

© <f(.i) < n CT*T 
® RRS-RWW <nh3lR 
® «t©fireiv ?TTfrf? 

® f^SR-RTCR <H!"GlfS 
5». 1+Mfl5 V*<) uf^M? 

© afsrR RRualtwt ®t'»'»1'fl 
® ^jIWICToi 
® JJ 1R "sfewRT 
® wflsfiniR ■®fepTW 

10. 1 cm 1 1 M Rffa KiCriO, 3^*f *RT 

wits’® 'PHI'® < f 1 '® 3jm Feflll wl#* 1 

attslwi? 

© 33.5 x 10 _I g ® 3.550 g 

® 33.50 g ® 3.35 x 10 5 g 

11. n^tHs wls*t cwhtS? 

i. HMI-M ii. fefefS 

iii *«!Slwf*Wf*l CRN 

fttM mhIB *ilS^? 

© iii ® i 0 ii 

© i « iii © ii 'Q iii 

1$,. etp iirt i*faf»r C+Hfo 

© Effective Temperature and Pressure 
© Environmental Treatment Plant 
® EffluentTrcatmenl Plant 
® Energy Producing Plant 


lO. 


18. 


If. 


I*. 


Iff. 

llr. 

Ik. 




*1. 




*«. 


*8. 


%M C^R CTRIIj fSWBflt *HR CRT? $<t. 
© gsjriihi ® csirniMji^ 

© tWFTO|: 

IwBlo 


®WHW1 


*W Rvj 


3 


*r» m dm 


ctwIB? wf^wiwp iwd rr^^? 

©0.76 V ® 1.10 v 

©K23 V © 2.03 V 

■'lUta (3FR ROwtl !.<phtu? 

© 2H, + 0 3 > 2HiO 

® 2IEO > 2H : + O, 

® H 2 + Oj > HlOn 

© H,0+^0 ; > H,0 : 

5*|4 Pis> dlPub s*l[ ?3T C^Rl^? 

© iS'tw|3 ff l 'ait Poe 5 1 5*1 

© C3PRT © m* wtlwt 

fitRT c^r nrN& 

^Rf^-»w!r»TmCT? 

SO-. ® CO. © HCI © NHi 
f *1>CK« WRfaRT (WS#? 


V*. 




^b-. 




© c<tre 
©iRepsp 
W1R vi 4M -1 


© caFTfsr?rm 

c#i 

® ^{Sicet'i 
© tvtffrl'P't 

« CTlffem 
issprmpr 


So. 


«>. 


S'lRRlt#? 

© 

@ >IWV!<] 

Rc^l «»C^#? 

@ f5T*tft®! CtTF © tip I Vi 'SRP® 

© CT ^ gg^IlgR © fswt^r 
Rc&S HUMmJ W*f _ 

4IC?(9 tS^T *ft« s 
KOH(aq) 

Y W- - H,-CH 2 -CH 2 -CH 2 Br 
WrdWIl-^ 

KOH(alc) ivi 

l^feFt-1 X 

© CH i-CH'-CH-C H i 

! 

^ OH 

® CH 3 -CH 3 -CH=CH. 

® CH,-CH=CH-CH, 

_CH,-CHj-CH.-CH 3 

lt-^ C<Pl*1 *RfRR? 

© Slfe^T’R ©T[^ 

® tST^Pim © 

eaBPwff rriot? f«*r vjpic® 

5RHT 5RfW ^J!WI«> 

(3P lt ^flCT 3l ^TH WS? 

(Cr-dl<T '’TRTTFtf^lf ®^T 52) 

© 17.33 g ® 52 g ® 104 g © 156 g 

tsiftw R3F -N0 2 *f!4 'df'PW C¥PT o<7, 
4l4w V'l? C#f «ftW? 

©2 ®3 ©4 ©6 




0'S. 


08 . 


'jPfsic.OS ^IT fflft S’thH L'Ptilo? 
i. R 9 ! ii, ■q*i'y iii. 'tST^TSTPUT 
I^tos (.<pH 1C viQid*? 

© i « ii © it <3 iii 

© i S iii © i. ii 'S iii 

© AlClj © NH a 

© H. O ©CH,OH 

1 (Rt*T KMnOj RQwtls 

CTW >lR^ ^T? 

© 2 ©3 © 4 © 5 

fl’lftSfc-'OT W7*T SfW 

i. ’ 9 fC c tT^ ^1T 

ii. <^7j 

iii. "^TT 

«sf*lfS Rftv? 

® i 'S ii © i 'S iii 

@ ii o iii (§) i. ii ^3 iii 

ftttrs CW : 



iffli w 

P FK 


S^lHw C®T<rf&rf> Wtf «|ww? 

© ^Jt£®tC*fE®tU ^3J © 

© ^2T ® ^JJ3T 

ftBFT CtW -OH ■*Rt'^TC c r 

© NaOH © Na 

© Na 2 C0 3 ® HCI 

<U M ^WftSjRr NaiaCOj ^ 

JJsHs ppm WWUT w®r 

@ 1 0.6 ppm 
© 1.06 x 10 3 ppm 
© 10.6 x IQ 3 ppm 






‘X’ Rut's ®Mk|uj1 
© -300“C © — 273*C 

©-100°C ®0°C 

WC*TiT ^CJR W 5>5 Hc<M fR3R 

JTOW’T# C^Rf^? 

© PV = K ® PV = KT 

P V 

@ j - K ®^ = K 

0 4R - X ^ >8 '’* 

%*tCSW RfoilltCw bnwil Rtiill ^5? 

© C^^FPff ^fe^T J? R RfSRTt 

® c.*ntti<t>5T Rfenr 

® f$ RRmII 

5% NaiCOj S 5 ^ c*rmt^> W? 

© 0.47 M © 0.74 M 

© 0.89 M © 0.98 M 




¥T, (^W Jt W)— 1 1 




8&S 


' 3 rsrrr— >5 l a^ >o faftlJ 


mt* tfit c*ltf, *p*<t 

?PTtMl%^r *tar 


laa? c^e : 


"ffSTH-go 


S I 


* t 


Lgfcax : ssta ’iwi! aiart sn^pf , pfaw ww i fatsa ^t-'wewr aCTicara foa *ise isai 
5 Rj$t fiftf® Wta ^ 5 ? til's i ca elk'll eluft* £fC*|a ^S? fac« ^C? 1 1 


fitM 'E‘?l 1 1«T‘ii> TO a 5 ? <3ai STUf^SC®! [-3 til's : 

A + HBr » ^aaitt 

(3 ♦I^HftPrtf «u1°iI<m) 

arsrw froa fo? 
a. ®jtfaf®as aapj'sla ’ttfl'ra i 
*T. A CaM CflTO <aa^ -$a | 

a. ^^Hroa ftfa»a if &d c#f*T 'snwtEtn a*a i 

fttM *TOT a 5 ? iflai SJlJj’QWTa ®"S 4 ttf^S : 


s 

* 

8 





HiS 0 4 

15 ml . 
0.1 M 


KOH 

35 mL 
0 J 5 M 


•na-B 


« i 


*W-A 
Tjsp^ far? 

5 fW 40 tR. 'SflC^C-M Sfota ^TNTT as? | 

■'liai-A <sa saca h 2 so 4 '■sa afaaT'f fa^a a*a i 
$■*51 v ii < p^i ®tisiacaa a <H fiiSi® ?sw task 6 !? 
feara aca? a*a i 8 

l*i<,o«i wJrH^ID ®sros a*? inai srcfe^na sSssa til's ? 


ro. 

a. 

tr. 

’a. 


P + tI) (V - nb) = nRT 


(i)P = yRT 

(ij) ^1 T yT 

STpfo? s 

tna^ta SiiP^-ta asat aa c^a? ^ 

(i) »ii 3 itlwff& ami? asc? *nm faarca 
anpsa 5 W, capr, ' 5 tjn»t 4 ai ot& atria 

aWT '-^^4 adl'HM | O 

(«) ai aroa ancaa crons aapf - faesros 

aai s 


a. 

a. 

«t. 


a. 


8 i fats? mtot as? dai sntfataia &sa trrs : 


as. 

a. 

a. 

a. 



s 

ariCTa *tf%oc$a 3 la>Pf faa i * 

$#ftca*a antfllw casta fafcFatf&a cafB casta fa®a 

fa^a a? i o 

S'^laca 1 ? c^i *i (Ik's aiaf^s (qfetii a Tw i^ aca 


casiafi> tSa^ppr ^a i 

ftt&a ^t§t-pi <pfD a*a kfiai sf^fowta ^sa ar\g ; 

a^ratia 


8 


as. 

*. 

*r. 


: Pw 

COD 




'is i 


s 

ai^a^t aj? s 'sr^a^t roaas artaiT ^a i ^ 

toSShwa f*tjfl» f**ic< tffa^ a^3? 

'srtcafaat "^a i o 

ssg)M(.a> ^sffrfarg fira as^as otfacro qaa fro gtia cata 
¥TTT? ^ I 8 

«T^fT 2 Tff©WH 5 ® WT'S : 

(i) NaOH(aq), 300°C, 150 atm 


¥. 


<0>-a 


( ® HC,( “’ ) mm 

as. cfc la?? s 

a. 'ajiafoai^.'n a ftF^uaa at^ < p) j jt>q> ^as^ aftro ffr*f i ^ 
n. 'aroro^at car^'A 1 catcaaa^a^asai * 
a. ’A’ </Thfl>a ’st^lfl gam «if ft (aesaa as a i s 


aaa— oa fafat> ◄H,WlbR 'q«l , a‘l 

[Qci^ 3jfc^T s 'fli'Sl^Hl ®¥?TTC0 ^*>1^ 

S'QW'Sl < TC?T^ ^RTT ^B 9 T& ^ I erttf? ¥FT > \\ 






@¥lt 

($) ® ¥ftwt 

t? 8 fopm 

c^HfC? 

® «m*r ^f^f^r? 

® ^msfw^ 'vf&jm 


vafft r OtfFff 

@ t©wf*a t iW 

8. <3lwt ¥W w4hr NaOH-4¥ 

ROwilffi Rq|< c¥K c#*rpr¥¥? 
©^^mftfaRT ®^OT5Rftf3F?t 


<t, f<wtn4 

j <J^( 

ti. arift* ¥¥ 

III. 'SW ^ 

c*?Hf 5 

@ i 'Q ii ® i 'S iii 

® ii 'S iii ® i, ii ^ iii 


8&V 


*far 


<b. trm— 

© bivii f*rcsr © ft«s f*rc?r 

©^siFfttsr ® <f>M® f*R5T 

H. CqHwQ 5RPP5f^S IW 

^rfaw ctIP#- 

i. 4)4# 2° >31l«1WW 

ii. y 

iii. <fl<pfD <p|$sM 44^5 

£rc&5 c^T^ffr 

© j 'S ii © i 'S iii 

@ ii 9 iii ® i. ii « iii 

■ ftlB5 *W 45 4)41 tr « »4t 

<tt35 iSwr 414 ! 

ZiIu/Zo^ih) E“ = + 0.76 V 

Fe« 1 /Fc I+ ( , 11 > E’ = + 0.44 V 

Co.JCu’*^ _ E“ = - 0.34 V 
wl'j> k i9l5 Pa - # 5t4T ^(S 1 ® C 5 ) 51 ^ 

5pTt- 

Zn, t yZn 2+ wl I! Fe^/Fe,*, 

Ztlfs/Zn' :n<i) II C>> Iaq/Cu<sj 

V. C4I44VK Cffl 5ft*j4fiT 3155 

«(|<H 54W src5*t 

© Ciits/Cu 1 *,*,, >35* Fe ril /Fe :< < aq) 

® CU(»/CU <aq. 

© Fe, s) /Fe : - Uq! 

® Zn^/Zir*^ 

fc. R'OL^fl ^RWPf“ 

© + L20V + Q,42 V 
® + 0.32 V + 0.42 V 
© + (02 V + LtO V 
® - 0,32 V - 0. 10 V 

io, flijhr kmuq a a^r m\ Fe 1+ ft 

© ® *T*ft ^HR 

© WTW ® fwiW 

ii* wi? 



© 3J3J ® 

© R^r^-^rjiTicJ^ ’sjaj 
© ^ 

1*. 

© ft*l ® '9HWli«?4 

© ^*i^T?SaT^ ® 'aiOVlH 

lo, c<pH ^ciiOTfl ^pj *PFH 


18* 


Ifr. 






iv. 

ifc* 


^o. 






w? 

@ P[T, - P.T Z ® Pi/Ti = Pft: 

© p^, - P 2 V 2 ® Pft, ^ P : /V, 

■ frtS* ftUHM t ft 18 * I*** 

ifaj? $!?**?« : 

„ CaO, A r 
R-COONa + NaOH > ’B’ 


^b' c^NfiJ oph ' 3 nrc*ftSft Gift? 

© ^plwr^T ® 

‘B* 

@ talf^Wfl *lM Ja<?*k«P <JkS 

® ^TOTT^FT ft^RTT 0«Q 

© Rfini cw 

® ifi^ - ftaRrm ^ 

C^W 

@ ai^fRT ®Ml 

® pH ^ti<p "4?^ «r^.i 

© fW ^j 

@ H;S0 4 <$% 

ww 

My N,P«Q fiWf 

ftw ^Tt ^fT3FOT -2*92, -1*66, + 0*80 
^ + 136 1 C^ERft ^fw *tf?7 
© M ® N ^© P ®Q 
Pftfl'C f*tcp? ^pt^NW C^Hfij ? 

© CaO ® AIzOt 

© MgO ® CaCOvMgCO^ 

^fWT iStC^T 

l<Phfi5? 

© CO, ® CFC 

© ® ^3 WPT 

© 5N <3 T5Tt i T 
© ^Tt=ffw ^ ^5TR ^r 
© of^TOIJT >RH ^3T 
@ WfW^T W 
t^r 

^f^iw HI'Wt RQfhI w? 

© NaOH ® Na 

® Na 2 CO, ® H + , K,Cr 2 0 7 

CHH + KCN { ^ ^ 

’fejt^ ic t^it*T ^eirt^rw- 

i. CH<OH 

]i. ch 3 cooh 

iii. NH} 

c4»hHJ ^iIS^p? 

@ i « ij ® i 'S iii 

© ii S iii ® i t ii 'Q iii 

%5^f »T^ ** ^ 'S 

*rca*$*t m>« = 




4W 

l 

CHjCOOH 

NH 4 OH 

II 

CH^COOH 

NaOH 

in 

HC1 

NHjOH 


(.<pHlt? 




^,8 , cot^t? 

© i « ii ® i <3 iii 

@ it ^ iii ® i. ii ^ iii 

30 ml iU M FeSO,, 4? ^tTT 

30 ml W M-WldlW 
KMn0 4 £I<H '"iMc-4? 

© 0,01 M ® 0.02 M 

© 0,05 M ® 0.06 M 

^ ’4^57 

© 1 - 1 00 rim ®l-50nm 
© 1 - 10 mn ® 0,1 - 0.5 nm 

ETP ft? 

© ^ ^ 13fWf 

® 

^lr, 5A ^ min *(w cuso 4 s^r 

aRlf^r 5S5C5 5TOTtrs ft Cu 

© 9.87 g ® 4.96 g 

© 0.985 g (§> 0.496 g 

^<t, ppm = < f v= ? 

© ! mg/L ® 1 mg/mL 

© 1 pg/L © 1(X) (ig/L 

«o, 5% NaOH >3? 1000 mL 5^t*T W atft 
NaOH «flCT? 

@ 5 g © 25 g © 40 g ® 50 g 

■ ftya ®4fH5lfr *fj >351! «> 9 «4. ^ 

OT 95 «fT« i 



«s. •x’ft 5 5^ , ®mtar7P5? 

@ - 273“C ®-100 8 C 

© 0°C ®J0O*C 

O^. <BIW< ^3RT 51W vS^Kt+fl iSCpR 1 * 
Fig-1 *3RT 

® PV = K © PV'= KT 

P V 

© ^=K ® Y= k 

ao. C5R Jl*IWK*lf8 5BT ^Il<5ft5 

5^5 ^(. e HirOA 5T? 

© CHiOH ® CH 3 CH 3 OH 

© CW,CH(OH)CH, 

© ch 3 cH4:(OH)(CH 3 ); 

«8. ro;+sr + «r — * 34 + 3HjO: >a9H?r 

5fm5d»t5- 

© 107 © r 

© H + © lOj'S 1 Sown 

<£xj. <3 Pi’s ftCTW TW < PW— 

i. H 3 0 + ii. NH^ iii H 2 0 

fttw wltfG j ,T5*»*? 

© i 9 ii ® i 9 iii 

© ii O iii ® i, ii ® iii 



> j; n 

^ ft 

O | 


8 ft 

(? 

ft 

\b \ n 


ft 

jft 

j 


loft 

11 




iojin 

is K 

leli* 

14 ): 5 
^ 

lH|ft 

lbr [ 


ife |;55 

4 o|n 

■ i 

*>\ 

r 

ft 

^ 4 n 


ft 


w 



Mf 

| 

ft 


y 



as 1 5 > 

O^j 5 

O^jft 

*8 5 

«»)5 




8 Safe 




>0 


«ltf, ^oiff 

wmf^Strt »ra i^T® : 

^ RT%rSf?f 

5t^T { ^TT**? *t*n I ^fCHICTW fer ^ 

^fst *fr« j ot c^rw &i$fIS i] 


*ff¥[^8o 


« X 


*v-< ^5? STff©^ f<g ^iq*i ti^s - 

mo, 


*Wn >' * Br- 


^ BTTFWlf^T'T; 
HO 


2A6Jj!?UIWI»H«l: 


_ HN’O, + H,S0 4 

o — — Z 


t ^juEjf& ^rr^m < * 

* ^ ?T ^ x (Mtt 'wx*f**f %*r i ^ 

T Y S z OT ^liwiil yWPJW flirtniraf w | 8 

i KHd l to mwM P>tw sfifitmte&i ^e : 

u)Or 4 + r— — >cu* + i 2 

t ii ) I* + S : 0} _ > 840^ ■+■ T 

of t % i 

^f. wf ^ 

*f* (i) faf^RTT CW^ t^fSRH— <TWT ^ 1 O 

S^f'W ^fD* ^tc^rtc^ Cu 2+ 'ii? #rK PHcnn 

'STtf^RT <T*5J | 8 

0 1 $*tH<p1u<i ^iwtw fotM *rf^ : 

20 ff c ^T*f5rt3ter lpg *nr*r 1 2 kg f?©£&^ 

*T3T^ l m^TM ^TfTT^ 20 I 

itftvS #t? i 

*. wmJtiT c#r ^ ^f? * 

*r, *f7PT PtPuM wfl ¥t*f PHrr <p<i i o 

Ptfet&iw ^upt ®f^<i *ijit*f<j c^r 
^3^ 3$OW ^TPflT W I 8 

8 ^ttnk<P PlC&S WT^S ; 

a «tob# fiwwN^ ^rrfStfw 1 <m^r1% a 

OT&f *fffeU5 B ^TFfS^ CWTF^ 

t^nftcw ^ 1 




fllf35f5rf5 #T? i 

TDS 1^ ^r? ^ 

A-^£t? c^yq f^rferrt f^t 1 0 

a ^®Rm b ^fw ^t^- 

^ I 8 


^ I 



*r. 

n. 




cnffen® f^csj^ 

?Pfe ^T^rr^r 

if'S^jC^fl ^TP*fTT I \S 

f^r 5 ^ a ^ b feRrrtrfe^ fe^A 

^r ■ e 


■b 1 -arfi^w 2Tff©l^rfir ^rT^ ; 


50 mL 
0.5 M 

h : so 4 


X 



V. 

*r. 


itf^e ^ 

^itijtt: %7? ^fTR7f?T ^fwt ^TWT l ^ 
\ 5^^ W5JT3JT ppm '-^^c^P Pi 4^ W i O 

Z ^TT^M 5?rm <|f^^ 


W faPt* T^JTH-'Stf 

!ftt"W a^TJ : ?l^^lbft 'Sfot’^H ^J^'TCSI SJt^ 3=flW "^5 fsHfteB 

®«M4 fsfE 3 ht , w$ ^ssrsr sr" *p*ff «?tf5 i afef& ar?:^ ^ j i] 


1. RGhII+IW KjCrjO, ^st5 ?,C*MiSH 

«^*Tvc?r? 

@8 ®fr ®>b ®a 
4l . , oiin4 7 1jk j m won f^cjfff C’fH ^if5 

^rffcp? 

@ 'tipr , a^ ^5 
^T’TOura ^nn^ntfe* 

® faftfc ^mraw 'ai'ja ’is 

® ’ITPT 'sfjeisTT C’twwff ^nr 


■a. *fftwi 'Wfa c<ifi#) ^nr t^i*t(i>? 

® stWiJ'T ^sn^p era 'arr*i« cst& 
® 'sr^prtf?® arwrc® ut?i 
© iffm WWHr 

® *tJHIJfH«> «nf afsr^fr -^cs 
8 Rlm (WhJ& ’tN<j 1 ? 

® AlCi :t ® CO 

® FeClj ® SO, 

Q ‘Milk of lime' <*TI 55— 

® CaO © CaCO , 

© CafOHb ® NaOH.CaO 


4. •iltWI 

® 10-100 nm ® 1-IOOnm 

© [-10 nm ® I -1000 nm 

<1, iftPn BHJ TflU— 

© O; ® CO © C O- ® SO; 

■ fat&f -ik* w 9 i»^* atffi 

S^e«tr« : 

Na ; S () * l_ • 

V. ai*lV!5 |S) ^ rr» -sr^ ffT Z&z r* 
t* raro? 

@+0 5 ® - © - 9 - z r 


<?oo 


<r3 : 1v§tr*iar 


*. ftfCM WlWIT*TT^?r- 

i. l 2 ®I?R5 

ii. i, u<r Wf g<S»ni 

iii. NaiS 2 0} flW 

ftwti t<phf& ^fS*? 

© i ® ii 'S iii 

® iii ® i 'S ii 

5o, Sn 2 Afluh PfCff Picn* * 

i. >a ftfaRt * vrtn ^ 

ii. 4 mfta ftfS^s'W c*f C3 3F5 

CHj-X> 1°RX > 2° RX > 3' RX 

iii. ifl ftfaRJBT ’tf'sw’f wprtai 

ftuw c^fitS ■^IS'pt 

® i « ii ® ii 

© ii « iii ® i. ii 'S iii 

1>. 6 : 6 H3I CVOT <i « 6 3R4flt 

faffr*! ^T<- 
© ^ntfSrcBp 3T?<rr © 

® ^>l4*i ^R^fTT ® ’R^tJT 

54- C<*if®M -WCtl 5jfl» srt^TpW 

c^Nfer 

©5 ® 4 ® « ® 8 

lo. C*F5 C^IWW «J'lWlftr WWlH fllW 


w 'S^sr? 

©0.8 0 ® 0.50 © 0.02 ® 0.01 

58. foW’flfarpHTO? 

© 6.50 ® 7.50 ® 7.00 ® 8.50 

■ WCW >WNW «W 5tf « 5*^1 «s* 

RT« j 


p+h 2 o 


2% Hg‘ 


'«T^t3F 


20% 2V v -iJfTf^IPT 
ifITOGS Q € R ■ w 3<> — n<i ^lftCTWR> 


■> R 


5£. R (.glH* CPWl— 

i. <Pi*ftl?'i 'JpRf 

ii. 2. 4-DNP *lfhFT Sl3Tf >3 Hi 
*pl4<Pi5l ftp®® 2T8T*t *IT«3n 3TRI 

iii. ft*p|fi*P ■*l^fttiil» , ifl OH T 
ft CM «Hl& *(($*? 

@ 1 43 iii ® ii « iii 

© i 'S ii ® i. ii 'S iii 


54». P-D3T CWUB— 

i. I*J'tj»iI*i 

ii. far- <1^*1 ftu*ii»t 

iii. it (“lit) ^n?ra 

ftCM Whit ■*lt3i<P7 

© i g iii ® ii *S iii 

@ iii ® (.W.^lfiJ? W 

5 <3. «WW > CT|*T f lJtPR> 'glti'oi— 

©22.4 m 1 ® 22.4 x 1 0' 1 m 3 

® 22400 m 1 ® 2 2.4 x 10 3 m’ 

>b r. c<ph(5 wwlfa 

© NajCO, ® H 2 C 2 0* 

® HNO, ® KjCrsO, 


5!*. ETP % 

® sn^t^f *rf5rfl?r 
© ^gfr *fPT ajfaRTT 
® fOTftgfc sifaRt 

40. Wftfli Plum 4niNm 

© ftiftg ® c*psr ! Tt?r 

® 'ifttfilfrSH ® 'SDltUlftill 

41. c*t*r ctM( 5 «rs*r?f? 

© r-ch 2 ch 2 ch = CH ; 

® rch 2 = ch 2 
® r-ch 2 c=ch 

® R CH 2 CH 2 -CH 3 

44. ftfcfSPefoPf* -gr ftQwi | OT3T- 

i. >co 

ii. -CHO 

iii. - C - OH 

II 

o 

ftCM wft(B -ntS<pt 

® i « iii ® 1 <3 ii 

® ii 43 iii ® i. ii 'S iii 

$0. 10% NajCOj a^CBf Vllkl— 

© 1.94 M ® 0.0954 M 

® 9.15 M ® 0.943 M 

4,8. '®1^.t?cs^T wtcw cror uctwt- 

© dn l WK.^ *m. m«fTP5 *IT^ 

^f5IT4?r 

® wrpTtro tu^c 4wi«iw> 

'5 5 n^?r 

® -mm cw 'suiwii* 

d«i 4?r 

© a^c.'-t'si «(•«•( lint '5 v ift4t^» «ffw> 

4<2. Cjfl*Oj >t4II4J 

@5 ®4 ®^5 @8 

44>. (Sj%F-3 om- 

© cis-trans3m^ 

® WtWI^ ■*i3il*l'6l 
@ •‘Pi4 < pfi] im*? 1 *mi*^\st 
® ill'll*! Pi 41111*1 

4*3. ^m?mwc*r *rw static* c^r 

43T- 

i. %r 

ii. ^ 

iii. ’ift'jrs 
ftcM (.*p!hH> *i(J*pr 

© i ® ii 

® i *8 ii ® i, ii 41 iii 

■ ftlM ngHWM tt? *P» *1 fll 4br « 

4Mt *H?pr tg? ffW : 

CH 3 CH 2 C0 2 H + CH,CHiOH A + H ; 0 

4V. ‘A’ dtCRF’njV'P- 

© CHjCH 2 CHjCH,COOH 

o 

II 

® CH^CH-r-C-0 CH 2 CH, 


4!*. 


®o. 


O O 

II II 

© CHjCHj-C-O-C-CH, 

® CH 3 -C-O-C-CH 3 

II il 
0 o 

•A’ tsHlU— 

i. uft'S ii. ll-'wln iii. 
ftC53T ivhl5 *h!5*p 7 
® i ® ii @ iii ® i 41 ii 
«IJIC i T(5 'et'p^lw ^d>— 

® s?m <smjir 'srm* 

® ^ Ini 

©ftWR(*t ®* 

wapr nr« * 




«4. 




aA<. 





[j- 







Eo Me/Me2+ = + 2J 7 (V) 

Eo^ Cc ^= + 0.77 fV) 

E 0 awai3+ = + L66(V) 

E^* 2 * = + 0.44 (V) 

i. A 5^*1 

ii. B 5^r«i ^tWl 

in. tfosrwta m iffrw 

© i 'Q ii ® ii ^ iii 

© i « iii ® i, ii ^ iii 

® AI > Fc > Cr > Mg 
® Mg > Al > Cr > Fe 
@ Al > Cr > Fe > Mg 
® Fe > Cr > Al > Mg 
HCMI *W ^ W n ^8^1 



* |W4, s WH+fli wr»$i 
PicfHil Cfll? 


@ 0.458 atm ® 2.458 atm 

© 0.439 atm ® 0*434 atm 

>58, ftcrm n 2 ^^Pf^^nw? 

© 0*327 atm ® 0.367 aim 

© 0.231 atm ® 0.207 atm 

off, whuj 

i. E^eell '5TH + 

ii. AG° ^ 1 - WT 

iii* AG a ^ 

@ i ^ ii ® i 'S iii 

@ ii 'S iii ® i t ii ^ iii 






<?oi 


jpnr-4. io ftfas 


t$Nr 


1 1 


ft&fr *w f^<ro : rrrrm 

^f»TR-Bo 

5TO I *IMIC*ii*f feff ^ <*W 

^Rf^s £f^FTt? ^ i w c*m TOffr SRjJ^r l] 

*f. ®dfHc«M QD C?Pfl& ^ QR «*tt? W ^!T— 
^rmt W I ^ 

A, B, C ^fTPWI^TRJ WIT 

*f3frSi <P^I ^tsr<i — facfPffl W l 8 


/£\ (/£- 


T. 

< 

*t. 


(A) 

ail^PifT; % 


(B) 


*i 


Nad a^f *il3^ill- c^? ^ 

B CK *ttPT wfr 

^JNH’pfT'S E 

*r. a * b >ral^ njwpppp: 

*1VNil ^£S t njCT5 CTOI >fl 

^tfteawsr sjnmsm ^mn ^s \ s 

. - i — “| ua 

CA + H, * DO — U 

BaS0 4 CCU 


a 


(A) 


w 


Zn 


rci.m + ZnO + HjO 


8, (jg 

*T t 

n. 

*r. 


i 


Cu 2 0 


+ Cu*CU + HjO 


NH V 200°C 

'Wif^ron t^pr i i 

A!?QSTE3R W 

w- c^r? * 

B wHISm 1 ft'Blw 

ft-tfl $ 

^tte b cetera *jt«it*WR « 

filial si t%sj f%*T 'si<i*f k"i srf^PR ^5F— ^TPBT ^ l 

8 


ffc 

n. 


H 2 0 

(C vrfnRP#) 

^r#r^ *r^n; f®w i i 

C 4 J 5 NH 2 cHjNHn ^tg ssr? * 

A* B CtK ^ftn<P ^E*T?T tWT iV»lc<5 

f*T*T 1 ''S 

Wrhw tcu^ c mmn 

w 5 ^ fa* D C^Kffr ^ f^Tll TOI *TT“ 
1 8 



MnS0 4 


ai ' , n3r 


|CW*I 1 E 0 ^ 2 * = +U 8 V «W EW" = + 1 .66 VI 


V I 



Ptsim) 

A. B, C, D » W W3FOT ^br t 88, 8 ^ Z 

*t*i1 'H vC^pfb*^ “iT'i's 1 1 

^r. mch HaP0 4 ^r c^? ^ 


n. 

^f. 


WRTfUS^ "^J 1 
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© ro k 1 cm 
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| CH,CH : OH ^ R 
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*C 10 gm tW9T CaCO.i CT STP 

C$ W COi «I|PT *fT'OTT TO? 

© 0.224 © 124 
® 224 ^ © 224.0 

V, 32 gm WWW 3TOT 

*^4HJ=I (SOTHflt? 

© (p + ^(V-b) = RT 
® + (V - 2b) - 2RT 
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® (p + f)(V-2b, = 2RT 

b. ftw c4^rit Pratfit* ftw W 
^TTOK fe7C7 OTTOS' 77? 
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® cTfcratSw 

© t®T7i&ai © ^pT 


Al S4 + 3e‘ > A-41 RQnilfl 9 gm Al 
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© mh + hr ^ nh; 

© Ca 2+ + F = CaF 3 
© Cl : + OH" = Cl" + OCT + HjO 

>8. A fl B 7!TC7fl CTft ^RTlT IWIW 10 « 
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[ EW^ + 0 76V] 8 

teip Rft^t^T^TT ^ : 

sr< iw-i 
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@ i ® ii © i 3 iii 
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0 NaOH ® NajCOj 

© Na 3 CA 0 KjCrgh 

ao, cvh toht 
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as, c^Rflj 

© PH 3 © H,0 

© BF, © NHi 

as, 

© 1 0 2 

© 3 0 4 

CtffwAt -HUH? 

© C 2 H* © CHCU 

© CH 2 CJ 2 ® ecu 
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© 2.65 g © 5,30 g 
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(i) C + HjO »CO + H 2 

A 
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A 

rnm-^> 

(iii) CO + H; + HiO- > CO 2 + HjO 

^ A 

n. ?iftrf i ^t? 
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LPG^^fm^P W*BT^i o 

tr. fifafo ^iwj ^pc 3 ^itirc^H 

W f- ^ 1 8 
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1 JSWMGT iiicfin l^fte m 9 
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WHiIs A 1^7 
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<t, t*Mlu 

© C0 2 ® CKt 

© N a° _ ®t> ? 

(b_ C^R# CTM W 

® 0 i ® C 

®00 ®0 

A* ^TC^*T Aft 'at^HIW 1 3IRSTft^ 

w? 

© ^ 0 tr 

© So 0 5A 

v. cwn^^r- 

@ $$fel *fft-JT? 

© pm a ftfllHlUTO *rf*Tm?T 

@ ^rf^r ^3'iijifiH a aijiftPi* 

^cm *if*i>iij 
9 c»=m^ ^rfSnrr^ 

k. c*nf^®- w <?rte ^ teu frca 

5|*FT ftCM C#T 

@ o ® o 

@0 ® o 

So, 

© uv ® m 

g? NMR J® MASS ^ 

5S. 1?FR a C^fal ii^lw Ratify 

^GT- 

it R-CHO 

il C^HijOf, 
ill CiiHaiOu 

frlDA WHlt ^13^7 
® i a ii © li a iii 

@ i a iii @ i, n a iii 

SA. Pfc&'S CVftfB <wlfi«l«il CATT -ft? 
© CHi - CHO ® C 6 H 5 - CHD 
© CHjCCbCHO @ (CHshC CHO 
S'®, ftosfl wHtEa pKj„ 5RCStS W? 
© C„H 5 - NH 3 ® R - NHj 

© R*NH 0 RjN 

■ «i§Hm S8 a iff Bl 

ioi ro] 

X — * WTTTRR > Y + COj 4 H*Q 

S8. TW- 

© tsrr=Fr ® csnnm-2 

® C WHTF ©^rFTFT 

H. 'V* OTCBWCffllfrRlkW 

© *f&*T W 

® < Ttfes 

0 Gflf*R rft’t 


Sk, rAqqIcbm 'fQffi a 

mum ftpiw Bert cwffc w 
w 

© Ni ® Ag _ 

® Pi 0 aHv® 

is, [cocnHjU 1 * ^Wffw {.*#« 

wiw? 

©4 15 ®+3 

© + 5 ®+9 

sv. picwft stt- 

i, pt,Hj(l atmyirclM) 

ii. Ag(s>. AgCI (sVHCHm) 
iij. Hg(Q. HgjClAs i/KCKaq) 

ftcpfl wHlC ^ISs 1 ? 

© j a H © u 5 iii 

© i a iii © i, ii« iii 

5*. 10 g CaCOi 2x1 0^ fl» ^ 

^ftar ftpr ft ip ttow caC0i «tr^w 

© 9.550 g @ 9.669 g 

® 9.8S1 g 9 9.966 g 

%p. AAS <fl? ft# W’W- 

© *TTf ' e TPlT^f 

© ^i^l® 

Ai. Wr «lt*r KjCrjOr 

©i^M © S,o8 M 

© o.s^ M 0 Q.Q^b- M 

AA. *!<?£&«! 

@ Al ® Zn 

© Fe ® U 

A®* LICoOj > A 4 nLi* + ne ; A CTtPT 
C* wrtiHW W? 

© + i ® + ^ 

© + ® ® + 8 

AS. NaCl MgCljjt AJCb « SnCU 

ftnr i f WflT ^rc*r 

»(t^i ormt^n 

© Na © Mg 

© Al ® Sn 

Afl:. ^Rf flHT ftftS5lM C^R ’OPT AiA^t 

W1 

© C’fdiPT © 

© fiju^R 'S <m*w 
© ^i'SiJji 'G csrn^R 
A;4s + TOnrPTtH '^M~ 

i. « wsnwn® 

ii. ■a 

\il 

PitMl ^rfS^? 

© i a ii ® ii a iii 

@ i a iii 0 i, ii a iii 

A^. ^rew r tHw 

i. m% 

ii. ft*n^Rv 

iii. 


© i a ii 0 ii a iii 

© i a iii 9 i 1 ii a iii 

Alr + ^JIM ^nlt4fl 

TlfK- 

i. 

H 4^ ' 

iii. o^5T 

Wf*d^ a lf3'1 k 7 

© i a ii ® ii a iii 

@ i a iii ® l ii a iii 

A&. iR f lTCHt J 1 *m&«i ’tft^CW ^CR 

CHRIS'? 

@ ftopT ® 

ao. cd J+ mi c* u 'mm 

i, m ^ 

ii, AH5 ^ 

iii, *n*nn*iwfc<p ferr ww& 

© i a ti ® ii a iii 

© i a iii 0 l ii a Ui 

os. ^TPBW CBH 1 ®T% 

TOTT 

© Cd 0 As 

@ Ph ^ ® a _ 

aA. wr nt^t» sMtfiMj 

mt wp 

© 0.0 1 - 0.02 ppm 
® 0.01 -0.03 ppm 
© 0.01 - 0.04 ppm 
0 0,01 “0.05 ppm 

44 g ^tf=T WT WI0W 

m- 

® ^P + ^(V-iit>l = nRT 
® (p + ^)(V-b) = nRT 
® (p+^)(V-b) = RT 

® (p+^s)tV-b) = RT 

«8 , MuOj" + CjO, 2 " + H‘ -♦ Ml 1 + COi + 
H;0 <£ MnOj' « 0,04*" >« CXW 

©Si <f 0 A tQ 

@ ?A 0 S I'h 

a<L w& 

fcvtinw* RRwlHia *TR ^"7 

0 RQc^it 

© rqhh 

0 



5 

sf 

a(b 

a 


8 




a 


*t 

br 




So 


ssi ^ 

SA. 

¥ 

sa 

^5 

ss; ^ 

S(7 


SiJj 


ss 

l« 

Ibj'T 



AO;j * 

AS 

n 

AA 


Aa 

n 

A8 : 

^ jAtt 

tf 

A^i 


AS 


Ab- 


Alsl V 

ao 


as ; 

a 

OA: ^ 

aa 


08 

’flf 

Off 

?5 



jot-* io ftf^T 


BV: 


* t 


ftOT SftjWTTO : 

I. HCHO 


C^ 2f^*f3[ « tS^rsiHT 

■*#*i1®r *oi<7 

^PHTFlf^tTr <9 t3T 

*ncro wit AffaF wr^ i ftcsa ^rnrocerr ? wcqm ftnr ^ ^ 
sftftcro iTTs i cn ctoftt TOft sft^pr ftus tw rl 


<to<\ 


f*m <ms : 1 1 1 7 |7| 


RX 

(A) 


Mg 





2. H20/H 4 

1. ch 3 cho 


TO 

n, 

*r. 


> 
* 

m*Kw 




2 , h^o/h* 

tafaft* ftm 3t? 

Hci(g) NH 3 {g)'^^i c^Pr cro? 

-iVrfK cm m 
4^fer cm i $ 

xr ^ vr jtom ^TO fafliro TOT *fftw ftftr tot 

ft? Wtf-B 5f*OT ^ I 8 

5>?H<p15* toiwtcto shtgeto tm c ff , a : 

” ti 

r X 11 a ^ s 

(aim-L) 


■i-j-. 3 y P (arm) 

TO ^pi wsftar toto wr? * 

to #Rirt^wwr% * 

TO 25°C^mKm 3 0.97 anuHnA *ttTOTT 2.5g 400 
ml TOTTO^ TO | ’ftp#? ^ fir# 

TO I ^5 

to b ^UPwnif tot c^hR» wr*f *mpra 

^prcre TO *TT? TO®!^ fozm TO l 8 

^ i «r*r«3 wm ws : 

2« 4-DNP 

[ 0 ] 


8 I 


<t * 


Mtra tfj*jwrnr *rq -. 

^*r mut vcsm fe?f mm $m 
TOt^ TOM WTOTO£\S TOM 5TM wit ^*T TO ^5T 
Wl? TOM CTO ftm I fm*l 'S WRT TO^T ftTO 
W 3 CT + o 25 V ^ + 0/76 V J 

(TfJ t? ^ 

TO pi*iwwfl TOWlTO O-OOIIlSg. c r 1 

w^#r^ro? ^ 

^T. eTTORT STO 60 TO 0, j ^jtfo^ l d 

mro 4TOIM? ^ i if^iK ^ w to? « 
^ ^u^fw fromfl# M ftR 

*fTM ^TT To i%? c.m f 4^ TOW 

TO \ g 

«nSpOXTO *Tf« : 


10 ml 
04 f 
NaOH 


0.05 M 
25 mL 
HC1 


CH^CH 2 CH 2 OH - 

(A) 


(B) 




Cu(UH> 2 + NaOH 


*• ^ 

*f- ctg? Jivpn^ 

£R|fTO Titron cro i ^ 

$#Ncro b' ctt^m ^ms fipfa 

^ fror? totto *rtTO*f ^ | a 


^ \ 


Vc ^ ftl “ A Vessel -C VttMkB 

BOD tt? 5 

^1, 4^ '^J1MIW{S4» Ct^T CTO? ^ 

^ A ’’IMtf ^TTOI ppm ^TO 1 %TO TO I « 

'a 1 B' to aro c *ttot tow aroir 
fro^ to 5 i#ffro p BW fesro to i s 

^?Ncto «iiwica ftiro ^s?r ^3 = 


Sr 

*tnro^f 


to5h1%Tw 


TO 

n. 


A B 

e.m.f f ^ 

^ C^n TO^Rsfa* #SW TOW TOR? ^ 

p b 

Ifrtfe JS^r s _ o 

'A 1 ^Mcro ctot ^TTPrffi ^ito 

®cto tot TOfero j mm tonh to i s 


^Wl»fi wttTT 41m— 

» ^usai^y'B nM»R ^glW Sm*TOB ajtffg giftr HVt« PH$U6 am ^pg 

WTO ^3- 1 Sf^-BT ^TPT i if 


ttff « t'HTO <r RTTOl ft 

*rroa 

® TOlftlW^IT^ 

® TOTO^T 
© to4<p£i 
® Wraiftro 


to wro ftnpr c^i=#7 


OH 


« $ 


NHi 


Cl 

OH 


© ^ 

Cl 


CHu 


OH 

© 

Cl 

® 


ch 3 

OH 

k 




.f^RT wm TO TOl 4, 8 « 

^4Gja*TOWT® :* 


l - 25 9 C 

1 = 25^ 

l = 25°C 

10 g 


U)g 


lOg 

n 2 


Ch 


CO; 

J L 

tL 

IL 

*rnr < aj 


' C TT5I (C) 


fl-oV 

«. SjHt? *t*ra ■njTc^RT 
Hfa-lIVs <im Ruin 

© N; > O, > CO; ® O, > CO, > N; 
© O, > N, > CO? ®C0i>N 2 >0; 

8. B Hlwra Hi lilt* r.m.s. C??— 

@ 481.94 ms' 1 ® 47.86 ms" 1 
©J5.24 eras ■' ^ (g 0 .1513 eras 1 

t. WHct *m? l%«w ijiic4 <84* 

(25-0 oilman? b j mc*r fir-Trcn I^Sr® 
to?? wtfc 51144 ^ 3 ? 

© 2254.6 kPa ® 225.4 kPa 

©2L9I atm ® 24.22 atm 

b. *®B«I H5 fcltod £?R 

•wrirsiffto? 

© co ® nh 5 

© H-C O - NH, ® H 3 NCOONH 4 

i urn cwti lift '31394 ^jr? 

© ?!? fcAtod ® ftijm $Vfl?or 

©JtigRiww ® ’trfta ^iitto® 

K to41? IfflfflT ?*ff to 1.2 A 

4W bl*lt| «M 4J1t?ra> 1.61 
g to»M ?PIT?E?7 

© 40 fsrfsfl? © 30 mto 

© 25 ftfte _ ® 20 f*[to 

1*. tooto Tiwr itft cto wi am 

1 . 4iMf?aui c?h?dr '^jFrfwm 

9i*a?lt*t4 itos ?? 

ii. feUIOJ? fifislfl 4d 5p4 

’tlw.'o CrJilB 4TPf 

iii. Ilfi 15.01 lf3»4 9E8 4)1*1 l?8IV 
ftodS- « 4n*toi*r mTii ficto ? 
C49l?^1fc?? 

to? WHlt ?fit4? 

© i ? ii ® ii 8 iii 

© i ? iii ® i. ii 8 iii 

so. nhj ♦ hci^nh 4 * + cr tom 

?H3fl 'a® C4R1&? 

© NH ., ® cr © HC1 ® NH.* 

■ to? WH?ft 14? 4? JJ « 

Swaraj? *4? to - 




m' 

PiSM'iWV 

IS. to^HPRT C4t?1B? TBtoW? 3d? TIFT 

w? 

©1.1 6 Volt ® 0.76 Volt 

© 0.40 Volt ® 0.36 Volt 

S9. to? c4id? emm ictwb 

i. TOfapT 1W %4 '318013 Jj3*| 

totarc? 

ii. Zn todt® felt? 414 403 

iii. C413fS? C4I3 WTOP 

Zn(s)/Zn 2 *(aq) I! Cd(s)/Cd J *<aq) 



s«. 


S8. 


<prm • f^st?r ‘ s T3r 

to? C.4HIU lf&4? 

© I '8 ii ® ii « iii 

© i « iii ® i, ii 8 iii 

tofcvn*K*T^nfc*fWH C4Hlt? 

© Na 2 S © 

© NaOH ® 51 MTO 

*&%T ott4 aitol* ? Wto to? 
tf IHff ftWM 4|W 403? 

©TtO, ®V, 0 , ©Pt ® Ni 
to? 14T W 4311J fl 

>irK frw to ; 


50 ml 10 % 
(f) Na,CO, 


HC 1 

2M 


H3T-I ”(131-11 

sit. *(131 d)-4i?g? W4 atotoyc? 

© 0.047 M ® 0.94 M 

© 1. 24M _ © 1.29 M 

s*. to? *thaw ii^iHSw «Hto 43 os 

ftlhr 445? *tnrito? 

© 27 ml © 35 ml 

© 47 ml © 53 ml 

si ir ? 4ifttoca c-im ?r tom 

?ireftt715 cm' 1 5PR J1WW to? 
C413 ^94lC -HIv ??t?nr7 

©-O-H ® ~N-H 

© -CsC- © > c = 0 

Sb-. 9.5 g FeSOj CW flllfil'S' 44W 1 M 

KMnO« S?W? 4'*J^ ?lC?W®r? 

© 12.5 mL ® 1 1 .2 mL 

® 10.6 mL ® 7.5 mL 

Sb. ’30141*1 ^ jl l lto ? SnI 1*13m?!h 
3PT to? CIRlfr? 

© CHj - X > 1 * > 2 ° > 3° 

© 2” > 3° > I “ > CH, - X 
@ 1"> 2* >3*> CH 3 -X 
© 3” > 2' > l* > CH, - X 

STP CT 1.7 g NH, 05 ? l *0h l CMM 

’RRl^pT H^ITr 4 1 ®? 

© 1 .8066 x 10“ f& © 1 .8069 x 10 12 1* 
© 6.023 x 10” It © 1 .8069 x l<f 1* 

T5T B ti|taiT4'5? 

© - 273 K ® O’ K 

© 0-C © 25*C 

4® atm kcioj C4 43d *mw 
m??t? 17 l mftom its?r ?tc?? 

© 32 g © 62 g 

© 85 g ®%g 

C.Htafn = 3) t4Mlfc4 UWd 

«OT$l43? « *K? Itoi? 
tornil? 4d A « B C*tl 4^1^ 
?dTl B 41? gm ^ 4 1 ^ 1 14 I 

^4 C^Wronr C4CB— 

i. mm?? 2. 4 

^ 4381241 enr 

ii. A £?mfl> 41181(4143? fitol Ci? 

iii. B rtldlt 4J|ft4IHI S(48i 800^4^ 


1H169 V4>hIC t\&<h 
© i 'S ii ® ji <9 iii 

© 1 4 iii ® i, ii « iii 

•^8. 8Wt*1 4OTB tofad? pH *lfil1? 
44? 

@1.2 -2.8 ® 3.1 -4.4 

g) 5.5 -7.5^ ® 7.2 -8.8 

to? tiHlD d!441l% igm? 

® KMn0 4 ® KiCr’O, 

© Na£0 3 ® C 2 H,0 4 

fN ?t®4 ’timm? trw to? 

lUpWdl^TOOT df*t 1H4? 

© CH, © CO, 

© O3 ® CPC 

9,1 to? HftcSldl JJ1C43 KE44? 
©-CN ® - NOj 

©-N O ®-NC 

?ir. tot? C4ti 5ji4tl> <mftm ?iw tor- 

*nt?ttoi4? 

© - CHO © - CN 

® - Br ® - NOj 

91 *. stp cr i am so, urau mmR 
44? 

@ 22.4 dm’ ® 24.789 L 

© 224 L © 22400 dm J 

40. C«S0 4 _+ K1 -* Cujlj + I, + K,SO, 
toBflito tol?4 C4R^? 

© Cu 2 ’ © I, 

© k* ® r 

OS. H,C = C(CHj) - CHlOH; C*Mfl>? to 
to? C4Rfl»? 

@ 2-tol*1-2-C2nf”H- 1 -41 
© 4JW*1 %M(4I41 

© toi*i fetoi cstrum 

© 2-ftrtoi. 1 -anfii-.Lmi 

«9. L1AIH4 HNO, 

R-CN A ^-B + N^ 

HjO/H*' 

C + NHj 

«’?mid? to=H1? C4OT- 

i. B OThfi* A Cto W 4? 

ii. C Ctof& B Cto 505 4? 4^8^ 

iii. C Ctofft A B ®*(84 HW* 

mm 4w 

firo? C4Rfl> l}^4? 

® 1 ^ ii ® n '3 jji 

@ t >9 iii ® i. ii <8 iii 

0.0 1 M 250 ml HCI S?CT? tot ppm 

<?4C4 tot? Ctofc? 

® 185 © 270 

© 365 ^ ® 730 

«8. 4m^itoto?afRl*alh*iTto 

fifflM 31394 ?5? 

© Na : S0 4 © SiO, 

@ CaO © Na,COj 

-sit. 4^? ?ltoto ljaRT5t fttof? to? 
c4mfl> lf$4? 

© Al > Ni ® Zn > Mg 

© Fe > Na ® Cu > Sn 


> 

n 

9 1 ? 


<* 

8 jl 

<t f 1 

b | ? 

-lilJ 

_ihj 

fe | 

| 4 f 

So | ? 


1 ^ 

S 9 




S 8 j 4 

S»l 


S 4 »f? 

SAj? 

Sb -14 




9 S 


9 s|? 

9 «f ? 

98 1 ? 

9 <t| 4 

94 j 1 

9 «i| 

n 

9 »*{? 

9 S»| 






« 9 [? 

o^i 

■ ^ 

«e |;4 

«<t |4 






Rnl«rrpr C4f£, 

*i3r 




faroc^r® : 177 


«ffaR — So 


HCI 



x*tm 


n. 

r. 


(glqj : wR Hk*fn Rs^fJt SfC?pr 'J'fstR «sH^» i RttT<fl $'^' 9 W0(,»i| *ic*i|(.<lM Rwi *fiS> 4^1 

R'S | CT (,4»IHI aftjpt *<33 Re's 3W l] 

*t. 250 A R*JJ^ 40 RRfc FRRT atW 

4»j kbit's ^Jt 3TR? « 

r. s^tw fB^r <nsr 41% ^*n? »rMraaM »wfcc« 

1 8 

8 I 


85% .fW^T 20 g pTNT*^ 

<lrnifpx®mtaFf#? i 

BFj 'SljJjft C4R? $ 

*tra c»fc^ stp 1*n>nt ‘x’ ®nw ero 

1 o 

x stjmfi* faRf 3 ? « 4f*iw ^fsm bri 
mf- ® sri^Br sfGfm% Rfaram ftcswt 
^ 1 8 


4 1 


KOHuq),4 A-*- KBr 


CHj - OBJ - CH(Br) - C%— 


■? P. 

*r. 


KOH(alc). A B + C + KBr + f^O 
- 80* 20% 

'Sfl^Rf 'SR ■»('§! <1 siftartffc Rn 1 1 

Pft»iv ftafac's fe^PTR 4J‘<I<!3 ^RTf C^T? ■%. 
a ctNtJ- a iafore s N i Rfarar c^t»H (&*m 1 « 


(RH a 4R1 B 4* C’fcfas-Wl'-JW i^r fajw 

W I 8 

*ft^*t 8fstt*t '®R*isN Pj '®4 'Q 4^*lo (,<Pl<lfD4 — 

(i) E°cuCu 2+ = “ 034 V 

(ii) EW+= 0,44 V 
{lit) E°2n/2n 2+ — 0.76 V 

4^ 


IT 


i: 


0Z-W?*”-* F.SO.SW 


< 


44# C#fGJt *0lfa > ll5,Q*<P CTtGR BF8 I 

44 g COj 44 BRI «tR*l<I flTIRR ^3l«M*lf5 | 


i 

* 


10 mL 


18.4 mL 

0.185 M 


030 M 

n x c 2 o A 


NaOH 

^ — > 


±==!=J 


BS^t 


4*. 

*. 

1 

R. 


ASW 

^jlfiJWR #? 

^JtHtCTfSV CtM ^Tf 57T C^T? 

B S4C4 NaOH S%£® ^tt^? 

A 441 B S^EI aRffo ^ - RC^'t 4>4 | 8 


i 

% 

« 


<2 I 


(i) 


(it) 


(iii) 


x’tim 


Y*m*r 


X«Y#I : 

10.0 dm 3 
25°C 
50kPa 


1.0 dm 3 
25°C 

200 kPa 


MJIW4 fs|J3*f 

2 dm 3 
25 a C 

8.885 g 


2.423 g 




4*fttR ’tTtRW v i4'M?[ RfaRfffR I 
tf. C-n*fel^5^R^'? 5 

PhiR 4> ca% *wi< c?r w 

^ 1 ^ 

’T. (iii) ‘‘ftmz ^ 5 f s Rt W t O 

r. x « y *mc3R ^n ,, R ^rt Rkjm ^ i 

8 
A 


4>i (i) HftiPmm cspirat 


^ A(g) + KCl(s) 
B(g) + ZnSOj(aq) 


i 


(ii) Zn(s) + HiSQ » (*t^) 

A 4R? B ^5TT? 4^# CTGRT fMlfr 
RrtGTI #? 

^T. f"fW ETP-4?T t'W? 

it. 5 g *ii?rsm a ot w atm 

RrfaRT? arat'Stn? o 

R. A 4?s. B ’tTPt gRt ’tfS^r CW® 

C<H<1ISH<1 rc<i Rf-*TT— Rc5W*t *i*4 1 8 


mnr-«4 fvRiJ ' a ('§l^l 04 

[RpW^l^t : 3RPRJRf^ <H^Pl^lblH ^WCT «k?RT *fil4 4^M4 fa^lAS «PW ^»n>|R 

® 5 SGRT 4*T <tGT^ *p» 1*I VRlt SfljU I «tP»1TJ Sk*^T 3JR i l] 


i. 


i. R5f5f-1 
t4$fi}H-2 

C^l-2 


u. 

iii. 


fiw« 

® i 

® ii ^ iii 


® i ^ iii 
® i Ji & Lit 


@ + l 2 V ® + JJV 

@ + 1,4 V ® + 1,5 V 


4 XHM : f#I *t 3 f 


Q-^o 


3 . 

S p Hi WPT wq ^ yfitwt CTP#? 


© PV - nRT 

® PV = RT 


® PV = 2RT 

® 2PV ^ RT 

8. 





'V dfiT Up WS dm*? 

©0.125 @0.72 

©2 ®0.LK 

ff, NaiCOj « HCI 5 f$(finP 

fapH+ rcpt- 
i fatn?p 'Sjw* 
ii. vdilfil* 

iii fWT?^ W5 

falF* C 9 !=ff& 

@ i 3 ii ® it ^ iii 

© i 9 iii ® i, ii $ jii 

fc, OFFT bTMflw ic 

© MHftM ® carcrWR 

® fsrcn^r ® 

h, 5T*rt qf$ c^p#? 

© A1?0| 2SiO : 2H a O 
© AliO% KnO SiO- 
© Cab A! 2 Ch 6SiO> 

® Na,0 A* ? 0, 6SiO; 

*■ Pa^* 0 , 76 V 

£W = 0 . 

TOf 'tffca 

® Zn(^yZnr + I! H + (act)/H?* Pt 
® Zn/Z» 2 + uq) II H\aq)/H 2 . (1 atm), Pt 
© Pt, f latmJ Hi/H^faq) f! Zir faqVZnffO 
® Pt, HVH + (aq) ti Zrr (aqVZn(s) 

* C*T* ^k*rfc* b « >Q 

^r? «97 9*i sfl* ; 

Zn(s) + CiT*(aq) — * Zn 2t (aqi + Cui s i 
JE = +L 1 V] 

fc. *pitppj c^w?r <tof 

fiCTfwr? 

® rqtrq 

0 wm 

® C^TTf 

>o, E\ w/ ^ = 0.67 V SW- 




»■ EV*tu^ + 0 43 V 

li. 2 /fl ^ I Li SRlfir® 5 TJ 

ill, W^{5 ',<1^*3 ^ff^J^T^sT *mi 3|[? 

fSfOTT 


@ i ® i S lit 

© ii 'S iii ® i, ii S m 


CM s CH 


HTHg- 
— > 


^rf%m 

>K 


B 1 c^htHf — 


i. c^fsIst? 

it. *fimw ftfKT c^ 

,<i $rji iifro 


f*ki>* 

@ i 3 ij ® t 6 iii 

© ii S iii ® i, ii 'S iii 

S*. 1°, 

^*C'® "TR^$ W— 

© H\'0, © Zn « HC) 

© HNO. ® C’HCii 

13 . ww®« *wj -wwi »tjiwmM «i w 
® CO ® CO; 

© H;N - CO--NH; ® NHj 

i8. AgNOj S^l*f 5 amp '4^ 10 fiftu 
t’l'l'if ^IT 51*1 '+"1(1*1 IC* fa *lfihtH 
Pwsto wvnjw? 

® 0.5S9 g ® ) 462 g 

© 3.360 g ® 3.38Sg 

iff. «R*r f.*r$C+ %ET C+R CTflfli ^T<^RT 
+3It^tW? 

© KNO, © KNO; 

© KMNO 4 ® K;Cr;0 7 

i>b. 3flw< +w- 

i. wij? ^wf 

ii. mfiMj HF?(Sic*wff ^f?fa T^n +ht 

iii. *ii!5o pH ^fa +01 

fa$3f C+Rf&TrfW? 

@ 1 0 ii ® i >3 iii 

© ii 3 iii ® i, ii 3 iii 

>«». ^TTKR +*tra 'Sltffa 

© I - 10 nm ® I - 50 mn 

© 1 - 100 ran ® l - 200 nm 

>bv 0.01 M HCI 4* 500 ml TOW 0.5 M 20 
ml Na.COj S?*t f*(fe« +flt I 
fTRICTS '■KViai W (.Vino? 

©0.01 1 ® 0.014 

©0 017 ® 0.019 

il». H;CO., + H : 0 ?=t HCOr + H,0* 
fa3RF <5(? CW? - 
© ft.COi HCO, ® Hi O', HiCO, 

© 11,0*. H : 0 ® H 3 0, HCO, 

^O. UtUmf^WR OT^SC+CIT— 

© car^riiRR © caimTTTrFT 

© Gn’tRfSRS 4 )fas © CST’im-^ 

$.5. - Z73*C ^ Ni 4^T 

dm’? 

@0 ® 6,023 

© 22.4 ® 24.789 

a- 

«Tffa+ *m + O; ) A + H : 0 A 

i &R ST&S? atilMi +ra*f 
11 . ?5f<nii aI'4^'6 'sr 

iii. ’3(fl|i?'is 

faC6R C+Rft 

© i 3 it ® ii 3 jii 

® 1 3 iii ® i. ii 3 iii 

4«. CH . = CH Br + HBr *A 

A t 5 W*fl 6 ? 

© CH, - CHBr; 

® CHfBrl -CHiBrl 
® CHH‘ =CH 
® i fl.-Ki -Cfl Br 


*8. CTym* C+ I *i r^Hp l W ? 

© CI?iann 5 'T 
® a- 2 lSc+RI?fe<e 

© p.jri?c*pntfc+ 

^ff. flhWtfft^ 1 W + RCHO >X. 

xfa? 

© i° 'Sijwc+TSR ® RIFWI5F 

© «° ® ^fas 

4,^. L+hft CRfa-CRWR ffRR? 

© 0.01 M ® 0.05 M 

© 0. 1 M ® 0.5 M 

9.1. S,Ot 1- +lfl'irC(.'e 'S’ 4tR WF'f'IW RR— 
© 4 2 ® + 2.5 

© + 3.5 ® + 6 

9V. 3.5% NaHCO, ■flR RRRtJTI W CRWTR? 
© 0.3301 @0,4167 

© 0.5267 ©0.8132 

f^CN H1SO4 (con) Sn. HCI 

9>. L l] * A — : *B 

HNO,(con) 

B 

i. 

ii. wvff 

iii. ‘SR +rtfa§|' ^*i<p 'S(t4i.*frnfT 

fit. mi c.+r*ilt *iU'+? 

© i 3 ii ® i 3 iii 

© ii 3 iii ® i, ii 3 iii 

« fiOFR ftfenil Wire* «0«*)iTH 
«K?ff itf BT* i 

3rIrt«s 

2R - X + 2Na * R - R + 2NaX 

«o. ftfararfftfanwRfaw? 

© St?®! faltlR ® Qf f.’iS'l ifflfat) 

© Stfa ® (0(4 

ai. fa^Rlfas evtat- 

i. fios 1 Y +I^C*ni WlPtCW RR 

ii. RWR CW? +faRR 3fjr*T^R 

iii. fit.RC'tfl RlCJfRR 3TR8R 

fim C+Rffr 

@1 ® ii ©i3 iii® 1 3 it 

39 . 2 g COj-J C RRRPJff RRRIf +«? 

© 2.73 X !0 :j ® 2.73 x 10 I: ft 

© I 36 X 10 31 ft ©fi.OZSxlO 3 ^ 
33. fjft?. '1l i B'i»IH Ctflfit-M KRHRR- 
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